EXHIBIT H-5. EXAMPLE 4. HANNIBAL DAM TAILWATER REVETMENTS, WEST
VIRGINIA

6.1 Description of Project and Impacts
6.2 Incremental Analysis
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EXHIBIT H-5
6.1 HANNIBAL DAM TAILWATER
REVETMENTS (WV-40)

1.0 Location

The proposed Hannibal Dam
Tailwater Revetments project area
is located in Wetzel County, West
Virginia within the City of New
Martinsville, West Virginia. The
project site is immediately
downstream (south) from the
Hannibal Locks and Dam in the
Ohio River Willow Island Pool
between Ohio River Mile (ORM)
126.9 and 128.5. The project site is
within the jurisdiction of the
Huntington District, U.S. Army
Corps of Engineers (USACE).

2.0 Project Goal

The primary goals of the Hannibal Dam Tailwater Revetments project are to provide aquatic
habitat diversity downstream from Hannibal Dam, to provide winter velocity shelters for fishes in

Hannibal Dam Tailwaters

the Ohio River, and to
provide off-shore
structure. Altering the
heterogeneous habitat
downstream from the dam
would improve species
diversity, facilitate a
sustained fishery
resource.
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3.0 Project Description and Rationale

The Hannibal Dam Tailwater Revetments project will consist of three primary elements
including:

» Construct two boulder (rip-rap) revetments that runs parallel/adjacent to the east bank of
the Ohio River from the handicap fishing pier downstream approximately 600 feet;

» Construct three off-shore revetment(rip-rap) structures near the restricted access buoy
line; and

» Dredge the mouth of Williams Run to provide a deep water outlet for the City of New
Martinsville stormwater system and enhance bank fishing opportunities.

The hard point structures will be constructed at various depths and at various distances from the
shoreline to maximize habitat heterogeneity. The off-shore revetments will provide habitat
diversity, winter velocity shelters for fishes, and hard structure for bank and boat fishermen.

4.0 Existing Conditions

Terrestrial/Riparian Habitat: The

West Virginia bank of the Ohio East bank of the Ohio River
River south of Hannibal Dam is
covered with rip-rap near the
waters edge and the higher
portions of the riverbank are
covered with maintained grasses.
Approximately 0.4 miles south of
the dam the banks of the river are
populated with riparian trees. The
dominant species present in the
stand include box elder (Acer
negundo), sycamore (Platanus
occidentalis), and silver maple
(Acer saccharinum). A maintained
park lies parallel to the length of the
project area, and the entire project
area is within the City of New
Martinsville.

—a T

Aquatic Habitats: There is
currently minimal bottom structure Mouth of Willlams Run
or habitat diversity in the location
where the off-shore revetments
would be positioned. The banks are
characterized by gravel and rip-rap
and the bottom substrates are
composed primarily of small gravel
and coarse sand. The mouth of
Williams Run has become
completely filled with silt, coarse
sand, and gravel.

Wetlands: There are no
jurisdictional wetlands present in the
vicinity of the proposed Hannibal
Dam Tailwater Revetments project
area.
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Federally-Listed Threatened and Endangered Species: With the exception of the migratory
bald eagle (Haliaeetus leucocephalus) and peregrine falcon (Falco peregrinus), there are no
federally-protected species known to occur within the project area according to the U.S. Fish
and Wildlife Service (USFWS, 1999).

5.0 Project Diagram
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6.0

Engineering Desigh and Requirements

6.1 Existing Ecological/Engineering Concern

The Ohio River channel downstream from the Hannibal Dam has very little habitat
diversity, primarily due to the high velocities associated with a tailwater area. Since this
area is below the dam, river currents limit the natural deposition of structure, such as
shags. The creation of the proposed off-shore revetments would provide a complex
structure that would increase submerged habitat. In addition to the added hard
substrate, the altered bathymetry associated with changes in water flow would also
enhance habitat diversity.

6.2 Off-shore Revetment Structures

An off-shore revetment is a rock (rip-rap) structure designed to provide velocity shelters
for aquatic animals, especially fishes. Two of these structures would be placed
parallel/adjacent to the east bank of the Ohio River from the handicap fishing pier
downstream approximately 600 feet. Three additional off-shore revetments would be
placed near the restricted access buoy line. Each of the structures would be 200 feet in
length and parallel to the main channel. The side slopes would be 1.5 to 1, and the
structure would be toed into the sub-grade a minimum of 2 feet. The size of the rock
used shall be uniformly graded limestone with each rock weighing between 50 and 150
pounds. Normally a well-graded rock would be used, however, a uniform gradation
would provide better aquatic habitat. The proposed structures are anticipated to function
as designed. To ensure that navigation impacts do not occur, these structures should
be evaluated by numerical analysis or physical model testing during the preconstruction,
engineering, and design (PED) phase of the project.
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Figure 1. Off-shore Revetment Detail.
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6.3 Embayment Dredging

Maintenance dredging of the mouth of the Williams Run embayment is required to
provide a fish refuge area. An estimated 13,140 cubic yards of silty-clay and sand
material would be dredged to restore depths of 8 feet in the embayment mouth. A
dredge disposal site is adjacent to the embayment. A small geotube levee 190 feet in
length, would be constructed at the designated disposal site for dewatering.

Example of a Geotube Levee

7.0 Planning/Engineering Assumptions
Off-shore Revetment Structures
¢ Average channel velocities are 3 feet per second.

¢ All rip-rap material would be shipped by barge to the project site. All costs for
shipping are included in the material costs.

Dredging

¢ A small auger head dredge would be used, and the material would be pumped
directly to the disposal site.

¢ Bottom side slopes will be reshaped to a 3:1.

¢+ Dewatered spoil material will be graded, reseeded with a mixture of cool season
grasses, and maintained as part of the park.

8.0  Cost Estimate (Construction)

Off-shore Revetments - Engineering costs for the proposed project are contained on Table 1.
A detailed MCACES cost estimate for the proposed project is included in Appendix D.
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Williams Run Dredging - Engineering costs for the proposed project are contained on Table 1.
A detailed MCACES cost estimate for the proposed project is included in Appendix D.

Table 1. Engineering Costs.

ltem Cost
Off-shore Revetments (Total of 5 structures) $148,200
Dredging $24,700
Geotube Levee $3,000
Mobilization & Contingencies @ 20% $35,300
TOTAL $211,200

9.0 Schedule

Hannibal Dam Tailwater Revetments: The estimated construction time for this project is
shown on Table 2.

Table 2. Construction Schedule.

Item Time
Off-shore Revetments (Total of 5 structures) 36 Days
Dredging 27 Days
Mobilization 6 Days
TOTAL 69 Days

10.0 Expected Ecological Benefits

Terrestrial/Riparian Habitat: The Hannibal Dam Tailwater Revetments project would be
constructed in-stream adjacent to the Ohio bank of the Ohio River. Since almost all of the
proposed construction would be in-stream, there would be no reasonably foreseeable beneficial
impacts to terrestrial/riparian resources.

Aquatic Habitats: Long-term beneficial impacts to aquatic resources would be anticipated as a
result of constructing the Hannibal Dam Tailwater Revetments. The complex arrangement of
the rip-rap structures coupled with localized changes in flow patterns and the scouring effects
downstream from the rock revetments would lead to improved habitat diversity for aquatic
species. Habitat requirements for fishes change seasonally (Sheaffer, 1986). The rock
structures and the changes in bathymetry associated with the altered water flow from the
structure would provide velocity shelters during the winter (Scott, 1989 and Sheehan, 1994).

The addition of the hard substrate (rip-rap) would result in long-term beneficial impacts to other
aquatic species, especially benthic and epibenthic macroinvertebrates, due to the increase in
the habitat diversity. The rip-rap structures would provide more silt-free submerged surface
area for invertebrates as well as escape cover for various invertebrates and small fishes.

Wetlands: There would be no reasonably foreseeable beneficial impacts to jurisdictional
wetlands as a result of constructing the Hannibal Dam Tailwater Revetments.

Federally-Listed Threatened and Endangered Species: There would be no reasonably
foreseeable beneficial impacts to federally listed threatened and endangered species as a result
of constructing the Hannibal Dam Tailwater Revetments.
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Socioeconomic Resources: There would be short-term and long-term beneficial impacts to
socioeconomic resources as a result of implementing the proposed project. The short-term
beneficial impacts would be related to costs and local expenditures associated with the
construction of the structures and the dredging of Williams Run. Long term benefits are mostly
environmental with insignificant economic benefits.

11.0 Potential Adverse Environmental Impacts

Terrestrial/Riparian Habitat: During the site preparation and construction of the revetments,
there would be a potential for short-term adverse impacts to terrestrial species from
construction-related noise and disturbance. Considering the existing high volume of
disturbance from barge traffic along the Ohio River, recreational bank fishing in the area, and
vehicle traffic in New Martinsville, it is likely that the increased noise/disturbance impacts would
be very minor.

Aquatic Habitats: There would be a potential for short-term adverse affects to aquatic species,
especially immobile benthic invertebrates during the construction of the Hannibal Dam Tailwater
Revetments. Localized populations of benthic invertebrates could be covered with rip-rap
during the construction of the hard point and revetment structures. In addition, sensitive aquatic
species immediately downstream from the site could be adversely impacted by degraded water
guality associated with displaced sediments, especially during the site preparation/excavation
and the dredging of Williams Run. The adverse impacts to aquatic species would be short term,
and the overall beneficial impacts of the restoration project would outweigh the adverse impacts.

Wetlands: There would be no adverse affects to jurisdictional wetlands as a result of
constructing the Hannibal Dam Tailwater Revetments.

Federally-Listed Threatened and Endangered Species: There would be no adverse affects
to federally-listed threatened and endangered species as a result of constructing the Hannibal
Dam Tailwater Revetments.

Socioeconomic Resources: There would be no reasonably foreseeable adverse
socioeconomic impacts as a result of implementing the proposed project.

12.0 Mitigation

No significant adverse impacts are expected. Minor impacts associated with site
preparation/excavation, dredging of Williams Run, and rock (rip-rap) placement may occur
during the construction of this project, however, no significant adverse impacts are expected.
The use of best management practices and proper construction techniques would minimize
adverse water quality impacts.

13.0 Preliminary Operation and Maintenance Costs:

Hannibal Dam Tailwater Revetments Operation and Maintenance costs are summarized on
Table 3.

Table 3. Operation and Maintenance Costs (50 Year Life)

Maintenance Frequency Costs
Maintenance Dredging for Williams Run 5 years $63,000
Repair of Rock Structures 10 years $74,084
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14.0 Potential Cost Share Sponsor(s)

¢ State of West Virginia
City of New Martinsville
¢ Dbarge/towing industry

<

15.0 Expected Life of the Project

It is anticipated that the project would have an intact life expectancy of 50 years.

16.0 Hazardous, Toxic, and Radiological Waste Considerations

Potential impacts of hazardous, toxic, and radiological waste (HTRW) at the site were visually
assessed during a site visit and further assessed via a database search of HTRW records in the
site area.

Site Inspection Findings. The Ohio River flows from north to south through the project site
located immediately downstream of Hannibal Locks and Dam. A park owned by the city of New
Martinsville, West Virginia in Wetzel County is east of the project and the Hannibal lock is
located to the west. Williams Run joins the Ohio River on the east side of the river immediately
south of the Hannibal Locks and Dam.

The following environmental conditions were considered when conducting the June 14, 1999
project area inspection:

Impoundments/Lagoons;
Drum/Container Storage;

Electrical Transformers;
Standpipes/Vent pipes;

Surface Water Discharges;

Power or Pipelines;

Mining/Logging; and

Other

Suspicious/Unusual Odors;
Discolored Soil;

Distressed Vegetation;

Dirt/Debris Mounds;

Ground Depressions;

Qil Staining;

Above Ground Storage Tanks (ASTs);
Underground Storage Tanks (USTS);
Landfills/Wastepiles;

L R I IR B R R R R 4
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Restrooms, fish cleaning stations, electrical powerlines, and a hydropower discharge are in the
project area. Although not observed, electric transformers are likely present in the area. None
of the other environmental conditions listed above were observed in the project area.

Risk Management Data Search. A search of available environmental records was conducted
by Environmental Data Resources, Inc. (EDR). The search complied with ASTM Standard
Practice for Environmental Site Assessments, E 1527-97. The search report with maps
showing the search area around the project site is presented in Appendix B. The search
distance was configured to include the area of the project and a one mile radius buffer zone
beyond the central area of the project. In this case, the radius extended about 0.8 miles up-river
from the Hannibal Dam to include the town of Hannibal, Ohio and also captured the northern
half of the town of New Martinsville, West Virginia south of the project site. It was
conservatively assumed that any environmental conditions beyond the project area buffer zone
would not impact the project. Databases searched and the distance searched from the project
site for each environmental item (e.g., USTs, NPL sites, etc.) are as follows:

Databases Search Radius (Miles)
NPL: National Priority List 1.00
Delisted NPL: Contaminated sites removed from the NPL. 1.00
RCRIS-TSD: Resource Conservation and Recovery Information System 1.00
SHWS: State Hazardous Waste Sites 1.00
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CERCLIS: Comprehensive Environmental Response, Compensation, and 1.00
Liability Information System

CERC-NFRAP: Comprehensive Environmental Response, Compensation, 1.00
and Liability Information System

CORRACTS: Corrective Action Report 1.00
SWF/LF: Available Disposal for Solid Waste in lllinois- Solid Waste Landfills 1.00
Subject to State Surcharge

LUST: Leaking Underground Storage Tank 1.00
UST: Underground Storage Tank 1.00
RAATS: RCRA Administrative Tracking System 1.00
RCRIS-SQG: Resource Conservation and Recovery Information System for 1.00
Small Quantity Generators

RCRIS-LQG: Resource Conservation and Recovery Information System for 1.00
Large Quantity Generators

HMIRS: Hazardous Materials Reporting System 1.00
PADS: PCB Activity Database System 1.00
ERNS: Emergency Response Notification System 1.00
FINDS: Facility Index System/Facility Identification Initiative program 1.00
Summary Report

TRIS: Toxic Chemical Release Inventory System 1.00
NPL Lien: NPL Liens 1.00
TSCA: Toxic Substances Control Act 1.00
MLTS: Material Licensing Tracking System 1.00
ROD: Record of Decision 1.00
CONSENT: Superfund (CERCLA) Consent Decrees 1.00
Coal Gas: Former Manufactured gas (Coal Gas) Sites 1.00
MINES: Mines Master Index File 1.00

HTRW Findings and Conclusions

The HTRW data search area consisted of a one mile radius surrounding the project site. Within
this area there were 7 USTs, 3 LUSTs, and 2 RCRA Small Quantity Generators. There were no
NPL sites, coal gas sites, or mines within a one mile radius of the project area.

An inspection of the project site and a search of environmental records relevant to the site, have

revealed no evidence of recognized environmental conditions in connection with this project

site.
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APPENDIX A Threatened & Endangered Species
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EXPLANATION OF RANKS

GLOBAL RANK

Five or fewer documented ocourrences, or very few remaining individuals gluvally.
Extremely rare and critically imperiled.

Six to 20 documented occurrences, or few remaining individuals globally, Very rare
and imperiled,

Twenty-one to 100 documented occurrences. Either wvery rare and local throughout its
range or found locally in a restricted range.

Common and apparently secure globally, though it may be rare in parts of its range,
especially at the periphery.

Very common and demonstrably secure, though it may be rare in pans of its range,
especially at the periphery.

Historical, May be rediscovered.
Believed extirpated. Linle likelihood of rediscovery.

Rank of subspecies or variety,

STATE RANK

Five or fewer documented occurrences, or very few remaining individuals within the
state. Extremely rare and critically imperiled,

Six 1o 20 documented occurrences, or few remaining individuals within the stats. Very
rare and imperilad.

Twenty-one to 100 documented occurrences.
Common and apparently secure with more than 100 occurrences,
Very common and demonstrably secure.

Historical. Species which have not been relocatad within the last 20 years. May be
rediscovered.

Believed extirpated. Little likelihood of rediscovery,
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CHARACTERS RELATED TO RANKING FOR BRIRDS

Breeding populations
Non-breeding populations
Exotic

Accidental or casual

Regular non-breeding migrant

FEDERAL STATUS
Listed at endangered.
Listed as threatened.

Propased to be listed as endangered.
Froposad to be listed as threatened.

Candidate for listing.
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The EDR-Radius Map

with GeoCheck®

WV-40, RM 1269, Hannibal DAM
WV-40, RM 1269, Hannibal DAM
New Martinsville, WV 26155

Inquiry Number: 389089.1s

July 08, 1999

*<Environmental
: Data
 Resources, Inc,

= an.sedr-company

The Source

For Environmental
Risk Management
Data

3530 Post Road
Southport, Connecticut 06480

MNationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-B00-231-6802
Intermet: www.edmet.com
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Thank you for business.
Please contact EDR at 1-800-352-0050
with any questions or commants.

—— e
Disciasmer and Other Informaticon

This Repart containg infarmation obtained fram a variety of public and ather seuress and Environmental
Data Rescurces, inc. (EDR) makes no fepresentation or warranty mganding the accuracy, reliability, gquality,
suitability, or complebeness of said informaticn or the infarmation contained in this repoet. The customer
shall assume tull respansibility for the use of this repart.

HO'WARRANTY OF MERCHANTABILITY GR OF FITNESS FOR A PARTICULAR PURPOSE, EXPRESSED OR
IMPLIED, EHALL APPLY AND EDR SPECIFICALLY DISCLAIMS THE MAKING OF SUCH WARRANTIES. 1N KO
EVENT SHALL EDR BE LIABLE TD ANYOME FOR SPECIAL, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY
DAMAGES. COPYRIGHT () 1898 BY ENVIRONMENTAL DATA RESOURCES, INCL ALL RIGHTS RESERVED.

=

Uniess otherwise indicated, all trademarks used harein @ the property of Envircnmental Data Fesaunes,
ing. or its affllabes.
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- EXECUTIVE SUMMARY -
Bk TR e e B, ks o

A search of available environmental records was conducted by  Envireamental Data Hesoureas, Inc.
[ECR]. The report mests the govemment reconds seanch  requirements of ASTM Standard Practics far
Environmental Sie Assessments, E 1527-97. Search distances are per ASTM standard or custom
dslances requested by the user.

The address of the subject proparty for which Bhe search was intendad is:

W-40, AM 1289, HANMIBAL DAl
NEW MARTINSVILLE, WV 26155

Mo magped sites ware found in EDR's search of available | "reasonably ascenmainable ") povemment

racords edher on the subject praperty of within the ASTM E 1527-57 search radius around the subject
property for the following Databeses:

|, - I S Maticrnal Privrity List

Defisted WPL-._.._.. ... NFL Deleficns

ACRIS-TSD:................. Aescurce Conservation and Racovery Infarmation Systam
SHWS. . iecieccee oo SiBle Haz, Wasie

RGN Comprehansive Emironmental Response, Campensation, and Liabiity Infarmation

CERC-NFRAP................ Comprehensive Emironmental Response, Compensation, and Liabdity Infarmation

CORRACTS. ............... Corective AcSion Bepar

SWRLF: ... LSt ot MUSW, Landfills/Transfer Station Listing

1 Y ————————— RCRA Administrative Action Tracking Systemn
ACRIS-LOQG:.. . .............. Resource Consenvation and Aecovery Information System
HMIRS: _................... Hazardous Matedals information Reporting System
PADE. ... enseissnsncaneaan Pl Atlivity Database System

ERNS:.... -eeme-.. EMErgency Response Netification System

e rn e eaes. V0000 Chamical Release Inventony Syatem

L B ——— o 0T

TSCA: o ....... Toadc Substances Comfrel Act

MLTS:.....covensmenncnssns. Malrial Lisensing Tracking System
ROD:....ccoocimeee... ROD

CONSENT=_..____..___...... Superiund (CERCLA)} Consent Dacress

Coal Gas:.......ccoooeoooo.... Foermer Manufactured gas (Coal Gas) Sites.
MINES: . ...... Mines Mastar Indax File

Linmappad {orphan) sites ane not considared in the lonegeing anahysis.
Search Results:

Search results for the subjact praperty and the search radive, an lisled below:
Subject Property:

The subject property was not listed in any of the databases searched by EDR.

TCHMM0a0 18 EXECUTVE BURRARY 1



Surrounding Properties:

Elevations have teen detammined lrom the LISGS 1 degres Digital Elevation Modal ard shauld Be svakiated
on a ralativa (not an absclule) basis. FRelative elevation infarmation betwaen sfes of close proximity
ahould be field verified. EDR's definition of & site with an alevation equal to the subject propery
inichudes a tolerance af -10 feat. Sites with an elevation agual o ar higher than the subject proparty
have besn diferentiabed bebow from =%es with an elevation lewer than thie subject propedty (oy more than
10 feet). Page numbars and map identification numbers reter io the EDR Radius Mag report whare detailed
data on individual sbes can be revigwed,

Siles listed in bold Eadics are in mulliple databases.

LUST: The Leaking Uinderground Storage Tank Incident Repons contain an inwgntary o repartad
Ieaking underground starage tank incidants. The data come from the Department of Commearce, Labor
& Environmental Rescurces' Leaking Undenground Storage Tanks database,

A revdaw of the LUST list, as provided by EDR, and dated 11/01/1998 has revealed that thars are 3
LUST sites within appreaimataly 1 mile of the subject praparty,

o e - R z T R
R R e . -

2 EXECUTIVE SUMMARY : g e el
: 4l AR R :_?,iy.;‘;'%h

EqualHigher Elevaiion Addrass Dist / Dir MapID  Page
CHARLES M4 VOMA YOr'S EXXon Z2F N ETATE AROUTE 2 d- 5L 7 a
QHID TWP GARAGE B3T4& SR 5348 12-1 WNW 4 11
CITY COMPLEY 200 LEAP 5T 2-T S5 Af T3
UST: The Undarground Storage Tank database contains registered USTe. USTs are raguiated under
Subditie | of the Resource Consanation and Recoveny Act (RCHA)L The daia come from the
Depariment of Commedca, Labar & Envirpnmenial Bassurces,
A revbaw ol the UST list, as provided by EDR, and dated 03/01/1289 has revealed Tat thare are 7 LsT
sfes wilhin appromimabaly 1 mile of the subjact propearty,
EqualHigher Elevation Address Dist § Dir MaplD Page
CHARLES MA YOAA FO'S EXTON 227 N STATE BROUTE 2 LE- 1488 7 )
SUPERAMERICA 517D 132 M STATE RCUTE 2 1« UZ55E 2 10
BILL FORBES CHEVRCLET INC 108 M STATE ACUTE 2 14« 1/255E 3 10
J & MENSORE DIST INC 134 M BRIDGE 5T 1W2-1 85SE 5 i2
SCHUFBACK'S VALLEY MOTOR CO N 828 N STATE ROUTE 2 172-1 HNE & i2
CITY COMPLEY 200 L EAP ST 2«7 S5F A% 13
FASEENSHOP T30 N STATE ROUTE 2 T1E-1 N 1 14
RCRIS: The Resource Consevation and Recowvary Act database includes salected infarmation on sitas
that genarate, atore, treal, or dispose of hazardous waste as dedined by the Act. The source of this
daiabaga |8 ha LS. EPA
A review of the RCRIS-50G el as provided by EDR, and dated 04/261 292 has revealad fal theme ane
2 RCRIS-500 sitas within apareximately 1 mile of the subsect property,
EgualHigher Elevaticn Addrass Digt ! Dir Map I Page
LCHESAPEAKE & POTOMAC TELEFHONE THIRD & WETZEL 5TS 2.7 85 7 3
SUNDCO SERVICE STATION R0 & LEAP BTS MT-1 S5E A% T4

TCHES080 13 EXECUTIVE SLMMARY 3



FINDS: Tha Facility Index Systern contains bath facility informaltion and “peintars® to othar sources of
infermation that contain more detall. These include: ACRAIS; Permit Compliance System (FCS)
Amrometric Information Ratreval System (AIRS); FATES (FIFRA [Federal Insecticide Fungicide
Rodentleide Acl] and TSCA Enlorcement System, FTTS [FIFRATSCA Tracking System]; GERCLIS;
DOCKET (Enfarcement Dacket used 1o manage and track infarmation on civil judicial anfarcamant
cases far all envirenmensal statutes); Fedaral Underground Injection Contrel (FURS); Faderal Reporting
Data System (FROS); Suface Impoundments (S1A); TSCA Chamicals in Cammence Information Systam
(CIES); PADS; ACHRA-J [medical waste transportersidisposars); TRIS: and TSCA. The source of this
databass is the U.S, EPANTIS,

A raview aof the FINDS list. & pravided by EDR, and dated 040011989 has revealed that thers are 3
FINCS sites wishin appraximately 1 mile of the subject property,

EgualHigher Elevation Address Dist | Dir Map I  Page
CHESAPEANE & POTOMAC TELEFHONE THIRD & WETZEL 575 2-71 BEE 7 3
SUNDCO SERVICE STATION JRD & LEAP STS 2-7 552 AF T4
DALFELLAIKING GLASS COMPANY BOZ PARKWAY W2-1 S5E A1D 14

TERieR 1 EXECUTIVE SumMaRY 3



Due io poor ar nadequate ndﬁmlnhnuﬂm.mnfuhrlmmwunmuupput

Site Name

HAMMIBAL LOCK & DAM
WalLLEY BOAT DOGCK
e - [ASHLAND)
5T JOSEPH MW - 42865
WETZEL COUNTY SANITARY LAND®ILL
MATLAGK INC. (B
INC {MEW MARTIMS
BUDGET INM * e
AITE 410 CORP
BROWN'S EXXON
5T JOSEPH MW - 42965
MEW MARTINSVILLE YARD
TOYE N JOYS
MAGHOLLA HIGH SCHOOL
C'S QUICK STOP
CEATIFIED OIL #3085
STHAWBERRY VIME [CAAFT SHOR)
SCHAMP EXX0M
OLD MAPA STORE (NEW RITE-AID)
MEW MARTINSVILLE
ODOT DUFFEY OUTPOST
WETZEL COUNTY LANDFILL
LG WRIGHT GLASS o0
USAR WETZEL COUNTY CENTER
WILLIAM JONES AGERCY
HAMNIBAL LOCK AND DaM
HANKIBAL LOGK & DAk
QHID RIVER HAMMIBAL LOCHK & DAM, MILE MARKER 174

ACAIS-S0G,FINDS
ACAIS-206 FINDS
ACRIS-30G, FINDS
RCRIS-SQG, FINDS
ERNS
ERNE
ERNS

TaEnas EXECLTIVE SUMMARY 4
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CUSTOMER:
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CATE:
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ks Martingvile WV 28155

3586535 | #.8615

TARGET PROPERTY:  W/-40, M 1268, Hannibal DA

| ADDRESS:



TARGET PROPERTY COORDIMATES

Latitude (North]: 048400 - 30° 35 405"
Lergitcs Wests BOAG1504 - BY" 51 4147
Univirsal Tranguessa Mercator:  Zone 17

LITM X (Matars); 5118805

LT Y (Matnrs): SWO2I0.0

USGS TOFOGAARPHIC BAR ASS0CIATED WITH THES SITE

Tasgat Propany: 2438080-FT NEW WMARTINEVILLE. W OH
GEQLOGI: AGE IDENTRFICATIONT

Ceasdiezgi Cinecha: PP4

Em: Palenznic
Er.r_tl.rrr Pafrmpanian
Senes: Viegihan Senes

ADCK STRATIGRAPHIC UNITT

Categony: Siratled Segmnoe
GROUNODWATER FLOW IHFDRKATION
nnndmmmmupﬂmmhmmaﬂmmmmw
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DISTANCE CIRECTION GENERAL DIRECTION
AP IO FHOM TP FROM TR GROLRWATES FLOW

ot Anpanad

Garseral Topogeaphic Gradient a1 Targal Proparmy: Genesal West

Gararal Hydrogeoiogi: Gradem at Tage: Proparty: This hydrogeniogio gradiant 1or his sjont Fas Been deisemined using thi
depih fo watr tatle inforralion proneded below. Whise railabie, e dosest well in sach quadianm
hied Béan iengfed |uD o a Rdis of 5 milss amund the targed propamy) and used is the gradient
calzulaiion, Whis &n ahempt has been macs 1o segregale shallow from deap agufars, this
GRNNOE Akwilys b didened. Groundwater fiow in tha aguler assacinied weh the walis
aposars genecally 1o ba o b W,

FEDEAAL DATABASE WELL INFORMATION

WELL DIETAMCE DEPTH T
CLADAANT FRCH TP LITHOLDGY WATER TASLE
Nafthem 172 -1 ke Al 36 i
Eacilam 2 Mg Hat Repaited 1T
Soirham 1% - 1 ke Alkrvim 458

I e niina H_Hw::ﬁ_.__...._:*“““'*ﬁm;:““"h_““ S VA Chpin D R D Th L,
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PUBLIC WATER SUPPLY SYSTEM MFORMATION

Searched by Meams: MAE
HOTE: PWE System location Is not akwiys the same as well lecation,

PWE Mams: CHID & LES TWP WATER AUTHORITY
G0 BEESIDENT
PO BOX 182, STET T
HAMMIBAL OH 43531

Locaden Aelathmia TR 102 - 1 Mils West

PWE cumanily his or has hed majer violadonds) or enfercement: Ha

ARE& AADON INFORMATION

15 Radan Informadion;
Iip Code: 033
armber ot Sies et 119,

Maxirmum Padon Level: B35 pCinL,
Minimum Fadon Laval: 0.1 pCil.

BiZL pliL Bl FEL
< d-10 10-20 50 ﬁ}m p:-:'lll;'LlJ-
B [T5ENS) 20 (1E.B1%) J 2B 4 {3.36%) 2 [1.58%) O [CL0GRE)
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DETAIL MAP - EEI.IE - Parsons Engineering Science
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o' sl i the get propamy

= Gimgatalevatons bevar San S Powss mansmissisn nes i

it il A 008 Gas posiieey By
L ol Gasfrabisn Siss (¥ reguasted) E - I
& Sansiiwe Rasapirs s r"':d“"'

sl Viedanzs per Natisn gl
L~ LesdEl Siax [ TR

TARGET PFROPERTY; W40, AM 1255, Harmibal DAkl CUSTOMER: Farsons Engnsenng Soencg
ACDAESS: W20, AM 1282, Harnibal DAM COMTACT: b Brics Pox

CITYISTATE P Blew Marsrsadlls WY 28155 IHCILIRY & B0, 18

LATLONG: 33,6635/ B0.5E1 B DATE: Jusy 08, 1008 LEOpm




.~ MAP FINDINGS

Saanh
Target Dhigtancs Tesal
Database Proparty (Wiles] <18 1B\ W@-1 121 =1 Flomed
MFL 1.000 0 0 0 o MA o
Defistad NFL 1.000 i O a o MA 0
RCRIS-TSD 1.000 i a a o MA 0
State Haz. Wasis 1.000 0 i} a o MR a
CERCLIS 1.000 [+ a a 0 NR a
CERC-NFRAP 1.000 0 a 0 0 MR i
CORRACTS 1.000 0 i il 0 ] a
State Larcil 1.000 i 0 o 0 MR 0
LUST 1900 o 1 i 2 NR 3
UsT 1.000 1) 1 2 4 MR 7
AAATS 1.000 0 i} o a A i
FACAIS Sm. Cuan, Gen, 1.000 0 0 o 2 MA 2
ACAIS Ly Cuan, Gen, 1.000 i o 0 a MR i
HMIAS 1.000 i o o il MA b
PADS 1.000 i o o a MA o
ERMNS 1,000 a o o a NA o
FINDS 1.000 1] o o 3 E] 3
TAIS 1.000 ] o 0 0 =1 [/
NFL Liens 1.000 a [V} 0 a MA o
TSCA 1.000 a o o o NA o
MLTS 1.000 0 0 o o MR 0
ROD 1.000 0 0 o ] MA 0
COMNSENT 1.000 a o a 0 NA 0
Coal Gas 1.000 a 1] a ] MA ad
MINES 1.000 0 o a o MA 0

TP = Target Proparty
MH = Mot Requested at this Search Disiance
" Sites may be isted in more than one dalabase

TCEEe0&E s Page 7



|'J_|-.|-I-'-\.| )
i -'..'\-i"l:‘r'u'\-.-\.e :

et k ;
Search
Tanget DEstanca Tatal
Database Property  {Miles) <18 UB-14  1d-12 12-1 51 Plotted
MPL 1000 Q o o 0 MR i
Cralisted MPL 1.000 a [} o 0 MR 1]
ACAIS-TSD 1.000 0 (4] o 0 MR (1}
State Haz Wasts 1.000 o 0 o 0 NR 0
CERCLIS 1.000 0 o o o MR 0
CERC-NFRAP 1.000 0 o 0 o NR o
CORRACTS 1.000 0 o o 0 NR 0
State Landfl 1.000 0 o 0 0 NR o
LUST ' 1.000 0 1 o 2 NR 3
UsT 1.000 o 1 2 4 NR 7
FAATS 1.000 0 a 0 0 NR o
ACAS Sm. Cuan, Gen. 1.000 o o o 2 NA 2
ACAIS Lg. Quan. Gen. 1.000 0 o o o A o
HMIRS 1.000 0 o o o NA )
PADE 1.000 Ly i} 1} o MA i]
ERNS 1.000 o a o o NA 0
FINDS 1.000 [ o 0 3 NA 3
TAIS 1.000 0 o o 0 R 0
NPL Liens 1.000 0 o 0 o NR o
TSCA 1.000 o o o o NR o
MLTS 1.000 0 0 o o NR o
AOD 1.000 0 o o 0 NR o
CONSENT 1.000 o 0 o o NR o
Coal Gas 1.000 0 o o o NR o
MINES 1.000 o o a o NR 0
TP = Targe: Proparty

MR = Mot Raquasied at this Search Distarce
* Sitas may be listed in mare than one database

TC383089.15 Fage B



Map ID

Doraictican

Disanca

Ci=tance (fi.} EDR ID Mumber

Elration  Site Databaaais] EPA ID Number
Coal Gas Site Search: Na site was found in @ search ef Fesl Property Sean's ENVIROMAZ database

i CHARLES MAYWMAYC'S EXXOM UST LiDo3349450

SE ZZT W STATE ROUTE 2 LUST KA

1814 HEW MARTIMSYILLE, W/ 2888

1122

Higher

TarH 10

Tark Materiat
Tark Slatugk

Fassiiny IC:
Cramngs
Cramer Address:

Cramer Phona:
Tark 12x

Tank Capacity
Tark Watariat
Tark Statig

112

ESO5TE0
HESS CEL 0D ING
ZETMNESTATEAT 2

Foerw Martirggvilla, WY 26155
(304} 455-2770

1

20000
Cathodically Pragecied Siesl
Curmanily in Use

SZOSTR)
HESE Qi GO NG

ZIT N ETATE AT 2

e Martiravilla, W 28155
el

4coo :
Aspiralt Coated of Bars Siesl
Pemanentty Qut of Liss:

S2DETHD
HESE OIL OO INC
22TNSTATERT 2

Mew Martirswille, W' 36155
[30d) 4553770

-

1

Aspirailt Coated or Bara Stesl
Femanentty Qut of Lisa:

205790

HESE QIL &0 INC
ZITHETATERAT 2

Miaw Blartingsdlls, W 36155
BOOO
Aspralt Coansd or Gars Siesl
Pamranenthy Gut of Lise

TLAE0EA. 15 Page §



Map ID

Direction
Distarcs
Crssarss L) EDS 1D Mumbse
Elevation  She Dalshass(s)  EPA ID Mumies
CHARLES MAYDMAYD'S EXNON {Continued) Uoea349450
Facdiry ID; S205Te0
O HESS CiL COmc
Owerer Acdreass 23T NETATEAT 2
Maw Mastnssdle, W 28155
Owrar Phona: (304} 455-3770
Tank iCe 5
Tank Capacry: 1000
Tank Matarial  Asphsit Costed or Bana Seal
Tank Status Parrnanenty Out of Usa
2 SUPERAMERICA 5170 UsST Uoo3a3s
33E 152 HSTATE ROUTE 2 Bk -
18112 HEW MARTIHEVILLE, WY 25155
1082
Highr
3 BILL FOREBES CHEVROLET INC
ESE 108 H STATE RCUTE 2 - LT:’“H“
15802 HEW MARTINSVILLE, WY 26153
2201
Higher
UsT:
Fadiity iDx SMET
Chamar SAMLTYE MOBIL SERACE INC
Chwnar Address: PO B0 480
Mew Maringyils, WY 36158
Cwrer Phone: 304 4852727
Tank IDx 1
Tank Capagh: 1000
Tank Maleng:  Assfal Coated or Bars Sieel
Tank Statug: FPamranasty Oul of Uss
Eadity S=0sT81
Chamner EAMUEL & DEBRA MILLER
Chwmar Address: B0 B0 450
My Martiredilia, WA 25155
Clwmar Phone: 304 L8E-2T2T
Tank IDx 2
Tank Capagty: 285
Tank Malens:  Assfall Coated or Bare Sieed
Tank Stk Parmanenty Out of Use
Faciity IOx: SIETM
Ownar SAMLUEL & DEBRA MILLER
Cwnar Addmes: PO BOK a60
My Mamialis, W 25158
Ownar Phona:  [304) 4552727
Tank 10 ]
Tank Capacity: 255
Tank Materia:  Asprall Costed o Bare Steel
Tank Stars: Pamrananty Oul of Uss

TC389080. 18 Page 10



Map D

Direction
Distarce
Cistance ifL} EDR ID Numbar
i Datshass(s)  EPA D Humber
BILL FORBES CHEVROLET MC [Continued) UEEdE
Facisy ID- 8205791
Covrmr: SAMUEL & DEBRAA MILLER
Tt Address: PO B0 aBd
Maw Marinssdle, W0 25155
Covresr Phorsc  [J04) 4882727
Tank iXx 4
Tank Capacity: 285
Tank Material:  Asphal Coated or Bane Shesd
Tank Stans: Parmanendy Out of Liss
Faslty 1D: S208TE
Cowmer EAMUEL GERARD NI
Cwner Address: PO BOX 260
Meorw Manidislla, W 28155
Cwner Phors:  {304) 4552727
Tank ICx 5
Tank Capacity,. 285
Tank Matssal: Mol Listed
Tank Sanis: Permanentty Out of Liss
Facility 10: EFETH
Crwrer EAMUEL QERARD (i
Cwrer Address: PO BOX &80
Merw MEfiFdalle, W 251585
Cwraar Proms: {304) 4552727
Tank IC: -]
Tank Capmeity: @000
Tank Matsial: Agphalt Coated or Bars Shasl
Tank SanE: Permanently Out of Liss
Faciwy ID: B205TE
Cremer EAND SPRINGS CAMPING AREA
Crwmeer Adcimss: PO BOX &80
Mers Manirgadls, W' 28188
Crmer Promec [304) 455-2727
Tank ID: T
Tank Capacine: 000
Tank Masanial:  Aaphal Coated or Bare Stesl
Tank Shabss: Parmanentty Out of Uisa
Faciiy |0z E20ETS
Crener SAND SPRINGS CAMPING AREA,
Cramr Address: PO BOX 480
s Mafinsdle, W' 26158
Crenér Pyane: [0} 488-2T27
Tark ID: ]
Tark Capacity: 2100
Tank Manenat Kol Lisied
Tark Saatus: Parmanany Dot of Lisa
4 QHIO TWP GARAGE LUST SIOETIENAT
WHW EIT4E 5A 536 RUA
121 HANNIBAL, OH 43831
3505
Highir

TCIBRORD.1= Page 11



Mag ID

Dirastisd
Discarca
Distanca (.} EQOR 1B Mumbar
Elavatizh  Sile Dambatais) EPA D Mumbsr
QHIO TWP GARAGE [Condinued) S0ZTIs0aT
LLIBT:
Faciity 10: EECCad Imcidas 10: 52732400
II:HIDDI'I :ﬂ: SEZZIES Facilty Track a
aciity Tet Mot raperied Responsbilty: Mot reported
Cnar: Mof reprad o
Chwnar Address: OH
Ownar Phone: Mot repored
Cparaion Hel réported
Cparmior ddr DH
Oparatar Phane: Mol repaned
Inspacion Mil rganed Aaveed Dale: refital]
Fiscal Track Feag Coondnatan FicH
Faclify Status: Mo Furher Action lettar issusd
Classification: Frerm suspected or conimed souroe and responsbie pemson is woluntanly, o
undet & irdormal enforcemant acton, procoeding with nestgation of corrastive
achiong,
Trust Fund: Clcgume & an undemground Serage tark
Emerg Aespnze: 2 Aesponse By ot reparied
Authorized By GILL Jughonze Dale:  0123E8
Added Date: CEZTE Eniry By: UNGER
Response Srch: Mol mpenied Prioty: 2
Vacat: Fcr Fencred
Flerarks: Mo repened
Summany; ot FEDones
| « C MENSORE DIST INC uaT UDaIzea458
S5E 134 M BRIDGE 5T WA
12-1 HEW MARATINSVILLE, WV 36155
ED
Highwer
LIST:
Faedity D 5205804
Chwnar SANEOWS SUNOCD
Ownar Addrags: 134 N BRIDGE 5T
Maw Marbinswila, W 28155
Ownar Phone:  [(304) 435-1880
Tank IO: 1 -
Tank Capagty: 1000
Tank Mmeral;  Asphak Coated or Bare Ssaal
Tank Stanss: Peemnasenthy O of Usa
Faciisy i0: S205H0
Crwmae SARA MILLER
Crwner Addregs: 134 W BRIDGE 5T
Bgw Martnssile, WV 25155
Owmier Proesgc {3044} 455-1830
Tank ID: 2
Tank Capasite 1000
Tanik Material;  Aaphait Coxed or Bare Staal
Tk Siabus: Parmarenty Out of Lise
L3 SCHUPBACKE™S VALLEY MOTOR CO MG UsST Un03345459
HMHE B2E N STATE AQUTE 2 MA
2=1 HEW MARTINSVILLE, WV 5155
J674
Higher

380060, 1= F‘QI iz



Mag I

LUST:
Faciity ID: j=a s K

Cirecton
Cistance
Distanca [.Jﬁm EDR 10 Numbar
Elawadion Catabase(s| EPA ID Humbar
SCHUPBACK'S VALLEY MOTOR CO ING [Eontinued) UC3348459
LIET:

Faciiy IC: 5205512

Chwner ECHHEIDES COMSTRUCTION 00

Cwnar Addrass: 628 MO 5TRT 2

Hew Martirgudlls, WY 26155

Crwner Phorec  [304) 455-4343

Tank [T 1

Tank Capacity: 1000

Tari Materfal:  Asgroll Coated or Bare Sisel

Tarix Stats Parmanantly Oun of Lse

Fauiity ID: E205813

Crunan SCHUPBACKS VALLEY MOTODR 00 NG

Omener Address E28 WO ST AT 2

Maw Martinsvile, W 28155

Owner Phone:  [2304) 488-4343

Tank I10: 2

Tank Capagty: 1000

Tank Maadish:  Asphat Coated o Bare Sioal

Tank Szabss: Permananily Out of Liss
T CHESAPEAKE & POTOMAC TELEPHONE ACRIEE0Q 1000177412
S5E THERD & WETZEL 5TS FINDE WVDSEDSEEE1T
I ] HEW MARTINEWILL, ‘W 38135 !
3900
Highar

RACHIS: '
Cranar CHESAPEAKE & BOTDMAL TELEPHONE
[215) 588-1212
Centact: TERAY_E BARATLEY
|202] 382-4284

Racord Dals: 120871381

Classficaion: ot Peried

Lhpeed Ol Ry Mo

Violadon Siaiue: Mo violatons found
A8 CITY COMPLEX
B o S g
1r2=1 HEW H.ﬂ.HTIHE"l'I!.I.E, WY 26155
i34
Higher

TCS308 15 Page 13



o L gy
;‘:ﬂﬂ ; Eﬁ;ﬂa??ch-:maf:?ﬂ-_
Cigtarce
ml:rm-m‘h.r £0F 10 Nurrber
i Databasais) EPA ID Number
CITY COMPLEX (Continued) TR
UST:
Faciity 10: S20sa0e
=" T FALIL CONSTRUCTION
Owher Adcress: 191 MAIN 5T
Mew Martingville, Wy 25155
Ownar Phona:  {304) 455-81.80
Tanic | 1
Tank Capacityy: 2000
Tark Materdal:  Asphalt Coaled or Bare Sieel
Tank Status: Fermananily Cut of U=se
Facifty iC: SE0SE0E
Cranian SAYRES STORE
Crangr Address: 157 MM ST
M Martinssdls, W' 25188
Crener Phone: (308} 4559120
Tank i0: 2
Tark Capacity: 1000
Tank Mmanal  Asphall Costed or Bane Steal
Tank Saaus: Parnanedy Sutof Lgs
a5 SUNDCO SERVICE STATION
SBE 3AD & LEAP STS :cﬂnﬂjlm Imm?m1
124 HEW MARTIREVILL, WV 25155
4145
Highar
RCRIS:
Chmar BRSO COMPAMNY OF P&
(215) 5551212
Conmps DM GRaYy
(301} 3490100
Apcord Oafg:  O&MEMEED
Clsszificalion: Mot reporied
Lisd CH Riseys: M
Winladon Slatus: Mo wigkaiicns lound
&t DALZELLAVIKING GLASS COMPANY FINDS 1001401807
S5E 802 PARKWAY WV00s1S
i HEW BARTINSYILL, W 28455
4247
Higher
FINDS:
Othar Perirent Emdranmenial Acthity ideniled at Sie:
AIRS Faciity Syssem [AIRSIAFS)
1 GASSENSHOP UsT 03349447
Marth T30 N STATE ROUTE 2 ik
w21 HEW MARTINSYILLE, WV 36155
aT28
Higher

TC385080.1% Page 14



Map B

Cerection
Cigtancs
Castance ) EDR 10 Numbar
Elwvalion  Site Databass(s) EPA ID Mumber
GASSENSHOF [Continued) LD RAT
ST,
Faciity IC: 5206780
Ownar SAMATHA D BEMMETT

Owrsar Addresss T30 W STATE AT 2

Mew Marinsvila, W 25155
Chwrar Phone:  [204) 455-5800
Tank 10: 1
Tank Capacity: 8000
Tank Matariat  Asphall Caaled ar Bars Steel
Tank Stass: Curranty in Lisa

Facility 10z E205TED
Cwner; SAMATHA, O BEMMETT
Cremar Addmes: T30 N ETATEAT 2

Wew Martingvile, WY 25155
Cremer Prone: [304) 455-5608
Tk I 2
Tank Capacit:  BOO0
Tank Material:  Asphalt Cogled o Bams Steel
Tank Stans; Curmanty in Use

Facility I0- B3JETED
Crwmar: SANMY OrMEIL
Cremer Addraes: T30 N STATEAT 2

Hew Martinssle, WY 25155
Cremer Phane:  [304) 455-5800
Tank i3: 3
Tank Capacin: 4000 .
Tank Matenis:  Aspholt Coxied oo Bare Sheel
Tank Stabss: Curmently in Usa

Faciity IDx 5205780
Cramar: SalMY OrNEIL
Cremer Address: TIOMSTATERT 2
Maw Matingile, ¥ 251585
Cremar Prong:  [J04) 455-5009
Tani 10 &
Tank Capacity: 2000
Tani Materia:  Asphall Cosisd or Bare Steel .
Tank Stans: Currently in Uso

TC383083.18 Fage 18
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IN2.1 mnﬂnuu S %
iﬂmﬁ“ﬁ“ﬂ"-@ s -_.-d-

T 7 el 1-H = Bt

T

wmlﬂmmnmummumw

BASIC WELL DATA
Site 1D: 38401 BDS05 1 3801 Distanioe from T 3 -1 Mg
Sha Typa: Singla wel, uﬂ'qrmmnﬂm:ﬁumrqm
Yaar Constructed: 1067 Mgl Reparted
Althide: Es500 1. Ehh. Bat
Wl Depth: 00N Topegraphic Satting:  Flood plain
Deapth o Waiar Tabie: BT, Prim. Usa of Site: Witthdrawal of waigr
Date Maasiead: 11091360 Prim. Lis= of Watee:  Pubiic supply
LITHSLOGIC DATA
Gaclogie Ags |0 (EraSystamSanas): Carcaris-Cumsmary-Holsoens
Prircipal Lithoiogy of Linil: Al
Furttar Descrption: Mot Bepanad
WATER LEVEL VARIABILITY
Mt Feparned

TCI89089.1s Bage A1



Wall Clesest bo Target Propany (Easiermn Dusdeant)

BASIC WELL DATA

Sitw 00: IR ZE0E04E 200 Desnanzs frasm TP: =3 Mikes
Sita Typae Single well, ofher than collscior of Rerrsy hypa

Yaar Coramnaisd: Nal Reparted Conarty: Mat Reportad
Altitude: EROO0 R Stata: Mol Reporiad
Wisll Drepth: B0 Taposgraphic Satting:  Walley far
Dapth to Water Tabla; 1700 f. Prim. Usaof Site:  Withgraresl of water
Daie Measured; o Regeried Frim. Ues ol Waler Mol Reporiad
LITHOLDGIC DATA

Gaclegic Age |0 (Era'Systen'Senes):  Pervayvanan-Lposs

Prircingl Lithaksgy af Linit: Mot Rapamad

Furthes Description: Mol Regarag

'WATER LEVEL VARIABILITY

Mol Aeponsd

TCIZ85080.1s Page A2



R T i Ty = e N T N T = T— -
o R e G -
R i SEOCHECK VERSIO

Tl ?_.\..-_" e P T
R e - DATABASE WELL
L R R iR AR e F e

Wel Closest o Target Praperty (Southem Ousdrang)

BASIC WELL DATA

Bite ID: 28393708051:3801 Digtance fromi TR 100 - 12 Mila
Sks Type: Sengle well, cther than coleciar of Ranney hoe

Yaur Consruchect 16975 Courdy: Mot Repoded
Altitucie 680,00 f. State: Mgt Reparted
Wall Dapic TAEOH Topegraphic Seting:  Flood plan
Dapth o Waler Tabla: £5.00 h. Prirm. Use of Sifs: Withorarmal ol wane:
Diats PMessinad 12111878 Pnm. Use ol Water; Pukdfic supply
LITHOLOGIC DATA

Gaoiogic Ags ID (Era'SystemiSeded)  Cerceoc-Juaterary-Holooong

Prinzipal Lithalagy of Linit PR T Y

Furiher Descrpion: Mgt Reporied

WATER LEVEL VARIABILITY
P Reporied

TC3Bs0eS 15 Page AS



i v L GEOCHE
Puau:wmﬁ* Sup

Sparched by Mearest P,
PWE SUMBARY:
WS ID: OH5E00412 PYWE Stanss: ACSve Distanes fram TP 12 -1 Mile
Dase Initiaied: Mol Rapomes] Dain Deactivated: Mot Pepansd DOir relaive to TP:  West
PWS Mama: OHID & LEE TWP WATER AUTHCRITY
GO PRESIDENT

PO BOX 182 STRAT T
FANMIBAL, OH 43501

Addrasses | Faciin: Pl Fsparted

Facilty Lastucs: 39 401 Faciity Langitude: 080 52 18
City Sareedt Ml Reported
Treatmant Class: Trasied Pepiaion Served: 1,001 - 2,500 Pesans

F'S cumrently Fas or has had major viclation{s) or enforesmant: Mo

TCEEX080.18 Page A




e T i L

CHED / DATA CURRENCY TRACKIN

= "—"ﬂ':‘-'-"

e el

TnmmHmMmeuuﬂmEbnmmmmmw
on & moninly or quanety basks, & Fequined.

Blapsad ASTM deys: Provides confirmation that this EDA meport mests of sxpends the S0-cay upcaling moumeman
of tha ASTM standasd,

FEDERAL ASTM RECORDS;

CERCLIS: Compretansive Envirenmental Besponse, Comparasion. and Liatilty Inlormation Systam
Source: EPA

Telaphors: T03-413-0223

CEACLIS cofnlins dals o potentally Fazeiou wists sies fai haes Sesn reporied o T LISEPA by slardes, municipaliies,
prhvaie CoMmpanss and seévale pecsons, pursuan o Secian Imdmnﬂnﬂum&mwﬂmﬂmmw
mmwmmm.cﬁﬂcmmmm“mmnmmhwm
Ll {NPL) and sies which ane In e seraning and assecsmani pitase for possibla incksien on e NPL
Date of Govermment Version: 082190 Diim of Crarla Arrwal o EDR: 0511489
Diarie Mada Acties &1 SOF: 0R0EGS Elapsed A5TM days: 28
Daiabase Rekss Frigquinsy: Quanerdy

Drarie of Last EDR Comact 051498
EANE: Efangandy Aagoone Mottfication Syaies

Sowc: ERAMNTIE

Telephone: 2022502342

Emargancy Resgorse Notficaion Systam. ERNS recosts and stonas inlsemabion on sepened relsases of ofl and hazamios
Ssubsmancad,
D ol Bevemmen? Yarsion: 123135
Date Mada Acte af EDRE 01003
Ditabape Reipase Fregquency: Ousiecy

MPL: Maboral Priority List
Saucn: EPA
Talephone: WA
mmmhm“u:t[ﬂﬁw-TthL-lnmmcEm:nmmn.mm:mpm
earup under e Superfund Program. NPL sies may encompaz Malithenly large arwas. Ag such, EORA provides pokgen

covaraga for cesd 1000 MPL site boundanies produced by EPW's Envirenmantal Protograniic Imemistation Gemer
|EFIC)

Dizna ol Dis3a Arrival at ECR: 040435
Elaosed ASTM caya; &
Dt ol Last EDA Conmmet D5H 000

Diate of Gowemmant WVarsien: 051 155 Data of Data Arrival ai EDA: 254256
Diats Mads Aches at ECA: 05000

Elapsed ASTM days: 28
Damabasa Relesse Fregaancy: Semi-Anrualy [Daba of Last EDA Cantect: (61200
ACHIS: Fescurce Corsenaton and Recovary ormation Sysierm
Eourcu: EPANTIS
Telephone: BOO-424.03348
Ressurce Consenvation and Aecovery Inferrmation System. ACAIS intluses ssscte nfoMmagon &n Eies which geranmi,
TRfiorl, sicm, mmmmwm-mmn Hnmmhﬂ:uﬂnlhﬂﬂm-p
Act (RCAA),
Data of Qowsrmment Vansor 042659

Cale of Daia Arval @ EDR: 041458
O Miads Acthve al EDR: O0R%s

Elapssd ASTM days: D5
Catnbase Aelsass Frequansy; Semi-Annually Camm of Last EDR Contact: 051499
COARACTE: Carmdive Aston Bepart
Source EPA

Teephore: BOD-434-934E
CORRACTE identhes hazardous wasia handlack with ACAA compdive action actiedy.
Crte of Govermmant Versiore 0350 1/99

Gate of Cata Arsval ot EDA: 03 799
Crale Wace Actfve al EOR: 04 S99 Emmdﬁmm
Cuaiahase Release Frecuency: Semi-Annualy Dabs of Last EDR Comast: 0642155
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* GOVERNMENT RECORDS SEA
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FEDERAL NOM-ASTM RECORDS:

BAS: Bennial Reporting System
Sorce: EPAMTIS
Talephone: S00-424-2046 "
The Genmal Repattng Syalem = & natona spslem admicdstend by tha EPA tha collsets data on the genembin
e manggament ol harasdcun wasie. SRS capiuray caladed dat frem teo groups: Lang® Chaantity Geraranoes [LOE)
wnd Teaaimani, Sorage, and Cisggsal Facilities.

Dt ol Gioversment Warson: 129158 Date of Last DB Contact 022500
Dtabass Aaleais Fraquensy: Biennialy Dwte of Maxt Scheculed E0R Conact 0821/

COMSENT: Supsrind |CERCLA) Consert Depreas
Smpce: EPA Fagicnal Dfficas
Talephone: Vanes
Maor legal settiements that establish resporaility and standands for doanus at MPL {Superdunc) sites. Anleased
pendicaly by Unied States Disiict Cowrss abar sefement by paries fo IHgaion maness,

Dimie of Govermment Version: Varnes Dt of Last EDA Comzct Yatas
Dimabacs Aaisass Frequency: Vanas Cada of Meat Scheduled E0& Contact WA
FINES: Facliy Indax SystamFasikty Metifcation Indaive Progam Sesrrary Repor
Sowenn: EFA
Talephrone: WA

Facdity ironx System. FINDS comains both laeidty inlammasiaon and ‘pointers” o oifer scurcas el contain mons
detail. EDR inchadak the illowing FNDS datmbases in i mpart: PCS {Permit Compllance Syaters). AIAS [(Asmmetrio
Inboerraation Ratrigval Systam|, COCKET (Emcrcoment Docket wad 19 sanage and ack nformation on sl judical
erdorzament cases for all amdnenmental sahies), FURS (Federl Lindsnground Injection Sontrod], C-DOCKET {Grsenal
Docke: System used to rack crimiral enteessment acsons for all envirenmensal stahites), FFIS {Federal Fagities
Inloemation System], STATE (Stae Ervdronmental Liws and Statutes), and PADS (POS Arihity Data System).

Dl of Govemrment Version: 040159 Date of Last EOF Comact 04n&53
Daatase Ralsars Frequancy: Juartery Dt of Pt Seiwculed EDA Contact O7/12/98

HMIRS: Harardous Materals informabion Regerting Sysiem
Sources U.5. Deparmeni of Transponation
Teaphors: 202-166-L525
Hazardosg Matariss Insident Flepon Eysiem. HMIRS containg hazamious malensl spil rcidents reporied i DOT.

Dale o Govemman Verson: 122187 Davie of Last EOA Contacs 02450
Calabise Feliiss Fréquancy: Annualy Do of Ment Schaculed EDR Conlpet: OT/2595

MLTS: Materal Licersing Traoking Sysam
Seurce: Nuciest Reguiatory Commission
Telaphora: 301-415-T185
FLTS b maimaingd Iy this Mucisar Reguistory Commission and pontains a B of apprsmabaty 8100 sites which
FOSSESS of La radicacdive malesl srd wive ane subiect to MAC lcensing requirernents, Ta raintain cumency,
EDA contacts the Agency on a Quany b,

Camm of Govammam Varsicn: 120058 Diwta ol Last EDA Contact 0401258
Catahzso Reinass Freguancy: Cuanierly Diatn ol Mes Sehecuied EDA Contact 0712789
WPL LIENS: Federl Superfund Lions
Seurce: EPA

Tamghars: 205-284-1p87

Fedeal Boparfund Lisnd. Lirdar the suthorty granted the IUSEPA by the Comeesansive Errdrenmentsl Fesponse, Compensation
and Liabliey Acz (CERCLA) of 1980, the IS5ERA, Fas The authonty 1o ik lerg against real propeety in order
b reoovor remedial achion expandtuies or when the MMWMEHMIMH’-.
LSERA compiles a Bsdng of filed notizes ol Superfund Lisrs,

Data o Gevammant Varsiore 10730 Data of Last EDR Cortact: DS2800
Datahass Asaiss Frequency: No Usdats Panned Date of Mot Schadulad EOR Conlest 022399
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FADS: PCH Acivty Databass Sysiom
Sevren: EFA
Talsghens: 203-250.3335

PCE Actvity Dasabase. PADS icanifies genaratons, Faraponons, conveanal somrs andi Biokers and Sipessrs
of PCB's who are requined to notly s EPA of such activiies.

Diabe ot Gowamment Versior: D9/ZRST Da of Last EDA Comact: 02758
Database Aelease Frequency No Updats Planned D of Hast Scheculid EDR Conlact: 02 E@
RAATS: ACHA Adminisratdve Asion Trackng Systam
Source: EPA

Talephone: 202.564-8104

ACAA Adminstraiion Action Tacking System. FAATS comains recoss Bassd on enformement acions Ssued woer AR
Fertaining b0 major widlators and includeg adrenistrbve and civil acBons Beought by e EFA. For acmisisiration
acteny e Saptamber 30, 15656, data arey in T RAATS daistase was desnrsmsd, B‘ﬁm“n.w-ﬂ

e detabass for histonisal reconcs. B was recessany 19 Eemings BAATS bataiss o Scaass i A A7SNGY MESOUTCRE
made it impossble i condnue 1 update the nfomaion cnlaned in the databass.

Date of Gowamman] Varmis: 04 755 Diang of Lisil EDA Contact 061499
Cutabase Aeease Frequency Mo Usdals Manned Dive of Mewt Sensduisd DM Contact 06 2750
RO Recards OF Decscn
Scurce: MTIS.

Telephons: 7032150223

Aesend of Decson. ROD documents mandae @ pérmanant mmady at an MPL (Supechund) site containing weshrical
and hedli inlasmaticn 19 sid in the cleanugn.

Dty ol Grvamment Version: 01/31/99 Diené ol Last E0A Contacy 052590
Dﬂhﬂlﬂ*ﬂimer Diana ol Mext SEcteduled ECR Conlact: 071 /R
THES: Trmrs Chemical Aolease Invemory System
Sowce: EPA

Telephone: 202.250-1531
Tewg Falgass inventony Symem. TRIS denthies laclies which relsase tose shemisals o the ar, waler and
and in mpseisble quantites under SARA THa 1 Sesisn 310,

Di#sa ol Gowamman Version: 1203157 Diate ol Last EDA Contace 050799
Damabasa Fekans Fregesncy: Armualy Diana ol Nist Scheduled ECR Conisct 05/2899
THCA: Tomx Bubsiances Coneeol At
Soucw: EFA

Taleonone 202-280-1444
Tesds Substances Control Act. TECA kantifies mansfacurers and impaniers of cremical subsanoes rciuded on tha
THCA Chemical Substance irvesindy BSL 1 ncudes data on the producion volems of e subsiances by plard

sha
Disa ol Bewrmment Varsior: 1273154 D of Lictt EDA Cortact 042659
Database Rakass Fraguensy: Eary 4 Years Diate of Maxt Echaculsd EDR Contact 072656

MINES: Mines Master incias Sla
Sousts: Department of Labar, Mina Eafaty and Haalth AgmisisTation
Talophane: 303-231-8a%3

Dwts ol Govermmaent Versiors 08/01/98 Dimia of Last ECH Contact: 040RE3
Dacabase Rakase Freguency: Semi-Annualy Daie of Nast Scheculed EDA Corfact GT08%E
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 GOVERNUENT REGORDS SEARGHED /DATA CURRENCY TRAGKING

STATE OF WEST VIRGENIA ASTM RECORDS:

LAST: Loaking Underground Storags Tanks
Source: Dihesion ol Environmenial Pretactian
Telaphane: H4-350-4255
Laaking Undamground Storags Tark incidan Reports. LUST records cortain an inveiony of reponed lesking undemgnound
Soiugs Wk incidamty. et all wistes malniain Fass resrd, and the inlcemagien stored vanes by stis,

Cale ol Government Varsion: 1101/98 Date of Dats Arval al EDR- 12°29G8
Cate Mide Acews al EDF: 012909 Elapsed ASTM dayi: 31

Databass Raleiss Freguenc: SsmiAnnually Dt of Last EDR Cenlast 0RTAGEI

EMWE: Emie Hazeedoas Wiasta Silag
Sourner Deparymant of Commanse, Labor and Ensironmenial Regaurces
Telephore: T03-203-8504
Sate Haramicus Waste Sies. Sate hazadins wasts sis recons are the states’ squhalent io CEACLIS, Thess sins
Fdry of ey nok alreacy be bsted on e ledersl CERCLS st Py sites planved for clearup using st fuvds
[mats agiivalans of Supertund) am idendfied along with siles whane dean will Ba pand For by poiendaly
responsbie partas. Avalabes intormation vanes by ste.

Dt of Governman Varson: MELE3 Data of Cata Amtval 3t EOR: 0550
Diate Mads Acsva al EDA: DECHE Elapsed ASTH cays: 25

Diataese Aekase Frecuancy: Susiedy Daie ol Lagt EDF Comisct: 032999

LF: List ol M.EW. LancfilsTransfer Station Listing
Boeny Divisen & Emiranmental Proisction
Telephong: 304-558-8350
Soiid Wams Faciitasalandil Sitee. SWFLF type recornds fypizaly sontsn an irmemory of sslid wasts disoosal
tncitties ar landfils in a particalar sate, Desencing on T siahe, Hess My be acTve of inace tcd bas
af apen dumps Tat faled o mest ACAA Subiile D Section 4004 critania for sekd wasse landiils or disoeal

sila
Dimte o Govarsrmmnl Varson: 0111599 [Date of Data Asrhval at EDR: 020RSS
Daie Made Acthvwe al EDA; 304050 Elapsied ASTM days: 25

Cratatase Aelease Frecuansy: Snnually Date of Last E0A Camact: 080450
UET: LIST Datstase
Soursi: DiviEen of Emimamantal Proection
Telephors: 304-758-0515
Registered Underground Siceags Tanks. LUST's ace regulated under Subtite | of the Resouroe Consanation and Becovery
At (ACRA) s must be registanad wlhi hé slaie cdepariment resporsibia far admnistenng the LIST program. Avalesie
migfealion wanes by sam pogram.
Dite of Data Asrival at EDR: 0325950
Date Mgds Acdve al EDR: 047389 Elapsiad ASTA days: 31
Dutatass Aakass Feguansy: Annually Date of Lust E0A Camact 0622050

Hiztarical and Other Databasa{s)

Depanding on ihe geegrashis ansa covered by this report, the data provided in these spocialty databases My’ of My nal be
compizie. For axampls, e sxusence of welands information 0uts in g gpechic negon Sces not mean that all wedands in T
anda povened by tha rapon e induded, Moreower, the absence of any Feporied welands inlormaton doss not necessarily
mMidn Fat wetands oo ot gl in e ansa covened by the report.

TC389082.13  Pags AR
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Farmer Manufactured Gas (Goal Gag) Sits: Tes exisience and kocabion ol Casl (Gas sites i provided muclusiesly o
EDR by Resl Propedty Scan. Inc. ©Capyright 1393 Raal Propany Scan. Inc. For & ischnical daserigtien of th tysas
of hazards which may S found al such siles, contact your EDA cusinmsar service repiissrathe.

Digclaimer Pravided by Feal Property Scan, ine.

Trig indorration containad in this segart has predominantyy been chisined trefn publicly avalable sousse produced by enidiss
cthar thas Feal Prepery Saan. Whils reasonable siaps have Eees aen o F@um the accuracy of this mepod, Feal Property
Scan does ot guaraites the accumoy of Tk reparl mlﬁthmummhhmmmwum
el the amount paid. Mo claim is mads for e actudl scetence of lodns &l any =i, This rapa dead iat constiie & legal
cpifian

DELISTED NPL: W2L Disstons
Soumae: EF4
Telaprone: M
T Mukenal 8l and Hazardos Subitinces Potution Condngancy Pan (NGF) eniatishas the crilena ha the
Ei, usess 10 dales wlex from e NPL In BEzrdance with 40 CFA 30425, (e}, sites may ke deistsd from tha
HM. whem no further esponis is appropriats.

Dt ol Govermment Vemsion: (L7189 Diate of Dana Asvival ot B0 0512959
Dians Mads Actiew of E0A: 08990 Elmgmad ASTW days: 29
Demahase Aodass Fraquency; SemeArnualy Dafa of Lixt EDR Contact D200/%
NFRAP: Mg Further Flemadial Acion Plansad
Source: EPA

Talsphone: Fi3-413.0233

As of Febeuary 15855, CEPCLIS stos designated Mo Purfar Aemadal Acton Planned IMFRAP) have baan remavsd
bom CERCLIS. NFRAP silss may be stos ehians, failkirwing an Initlal imestigation, o con@mingsos was jound,
wﬂﬂiﬁnmmﬂduﬂr-&mummmhmmnmmuhﬂ.qnw
was ot sericus encugh 1o requane Federal Supsriund acton or MPL sensideraton. EPA Fas férmcrwed approodmanahy
5 K00 WFRAP sibes o B T urinfended barmiens 5 thi sedevsopmant of hass prepamies and has arctived tham
uumumwnEPAdmmuﬁmmhwmhmmmmcwa
part of the EF&'s Brownlishls Redevelopmam Pregiam b help diies, 518ses, orvate Fvosions and alscied citizens
I3 IOMobE Boonamic redevalopmen! of unproducthe urban aies,

Catg of Gereammant Version: 94031,599 Data of Data fimeal i EDR: 5544083
Caie Made Actws al EDA: R0 Elapsad ASTM days- 26
Catabase Peloass Freguansy: Cartery Dile of Last EDA Caries: G450

PWE; Pusiic Wakar Systaims
Seurcs: EFAHTDe of Drinking Wil
Teepnona: 200-260-2803 5
Pubic Waber Sysiam daga Irem e Fedenl Repoming Dala System. A PAE ig any waler systam whiss piovickss waber io at
ks 35 peopis for ot ioast 60 duys snnualy. PWES pemvice waler fram wells, res and o%er soures.

FWS ENF: Public Wammr Syssems Vioabon and Eniessassn] [t
Sousty; EPACHIoe of Drinking 'Wiater
Telephone: J02-260-2808
HMNMMHHMMMMMMMDHMMMWWW
August 1835, mmw1m.mmmmwmmmms¢mfmﬂ.

Aroa Radon Informaticons: mmmmmmwwnu.s.mmmw
[LISEFA) and is @ compilaton of the EPASETe Aesidanial Radon Sorvey and tha Matcns Aasidential Saten Survey. The

STudy covard e years 1986 . 1882 Hmmm-rnuhuhunmwmmﬂummupmm
Such as universifee and resessch insTiugors

EPA Radon Tones: E-l-:'l-urq.EI:I'-"&ﬂdlMMEFﬂhmmmmﬂUﬁ.ﬁmmmﬁuh
abeE e 30or racon levels.

Fatistical Summiry Readmgs: Radon readings fer Dalaware, D0, Marsiand, Pennsyivaria, Vicginia and ‘Wil Wirginia.
EF& Aegon 3
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CiliGas PipslirsaEiecirical Transmission Lines: This cat was obaired by EDR fom the USGS in 1894, 1t Is reforsed o by
UEGE as GeaData Digial Line Gmaphs frem 1:300,000-Scals Maps. R vwas exiracied 1m the innspenafion calegory including
soma o, but primarily gas pipsines and elecrical eeamission ines,

Sensive Recaploes: Thers dre indhiculy cemmed sensitve recemers dus 1o their fragis immune systams and spacal ssnsifvity
ln derironmantsl dischargas. Thess sansidve redsplors pically indude the edary, e sick, and children. Whils tha loeatiss of all
sensttie receplons cannot be defarmined, EDR Indcatas thasa hﬂmmm"-mmm._mlmlnm
and rurEng hoes - whan ndhaduals whi ane sensithe recepices an el 1o be located

UEBGE Water Wells: hr-lmn'l_:m'lm"lﬂ'rll.lﬂhﬂ Sates Geclogical Survey [USGS) impemanted a natieral wabsr resguims
nformation tracking system. This databese containg descriplive Bformaton an siles whene the USGSE colosts of fus colaced

dats on surface water andior groundwater. The groundwaer dala noludes information on man than 500,000 wells, springs, and
alhe foussss o groundwaler,

Flgod Zone Data: This dam, awailabio in Ssect stunies acnoss the country, was atisined by ED® in 1999 from the Federsd
Emergency Management Agercy (FEMA|. Data depicts 100-ysar and S00-yoar food 200 & delined iy FEMA,

MWL Matiseal Watlands Irenery. This data, saadsble in select coundes aceoss the ssuniry, was obfained by EDR
in Mdarcs 1897 feom the LU, Fish and Wikdiis Sarsice.

Epiceriers: Wil aarPouaks epicantans. Richier S or greator
Scurcec Cepariment of Commerce, Nadonal Desani: and Afmosphenc Adminkstration

Waler Dama: Matiseal Imaniasy of Dams

Bourcer Feceral Emengency Managaman Agency
Telephone: 202-645-2801

MNatonal mﬂmﬁmmTﬂmmmﬂnmhhrmEmmwrw.
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APPENDIX C Plan Formulation and Incremental Analysis Checklist

Project Site Location:

The proposed Hannibal Dam Tailwater Revetments project area is located in Wetzel County,
West Virginia within the City of New Martinsville, West Virginia. The project site is immediately
downstream (south) from the Hannibal Locks and Dam in the Ohio River Willow Island Pool
between Ohio River Mile (ORM) 126.9 and 128.5. The project site is within the jurisdiction of
the Huntington District, U.S. Army Corps of Engineers (USACE).

Description of Plan selected:

The Hannibal Dam Tailwater Revetments project will consist of three primary elements
including: 1) Construct two boulder (rip-rap) revetments that runs parallel/adjacent to the east
bank of the Ohio River from the handicap fishing pier downstream approximately 600 feet; 2)
Construct three off-shore revetment(rip-rap) structures near the restricted access buoy line; and
3) Dredge the mouth of Williams Run to provide a deep water outlet for the City of New
Martinsville stormwater system and enhance bank fishing opportunities.

The hard point structures will be constructed at various depths and at various distances from the
shoreline to maximize habitat heterogeneity. The off-shore revetments will provide habitat
diversity, winter velocity shelters for fishes, and hard structure for bank and boat fishermen.

Alternatives of the Selected Plan:

Smaller Size Plans Possible? Yes and description
Reduce the number of rip-rap structures.

Larger Size Plan Possible? Yes and description
Increase the size and number of rock structures.

Other alternatives? No

Restore/Enhance/Protect Terrestrial Habitats? | |Opportunity numbers met []

Restore, Enhance, & Protect Wetlands? | lOpportunity numbers met []

Restore/Enhance/Protect Aquatic Habitats? Opportunity numbers met A4, A5, A6

Type species benefited: Fish and invertebrates including mussels.
Endangered species benefited:  none

Can estimated amount of habitat units be determined:

Plan acceptable to Resources Agencies?

U.S. Fish & Wildlife Service?
State Department of Natural Resources? Yes — West Virginia DNR

Plan considered complete? Connected to other plans for restoration?
Real Estate owned by State Agency? Federal Agency?
Real Estate privately owned? No

If privately owned, what is status of future acquisition?

Ohio River Ecosystem Restoration Program -Appendix H - Example Ecosystem Restoration Project 14



Terrestrial Habitat Opportunities

T1- Restore riparian corridors, reduce fragmentation by expanding and joining isolated habitat blocks and
stabilize eroding banks.

T2 Restore, protect existing islands and create islands where they historically occurred.

T3 Restore hardwood forests in the 100-year floodplain.

Wetland Habitat Opportunities
W1 Forested Wetlands: Restore Forested Wetlands: Bottomland Hardwoods

W2 Forested Wetlands: Restore Forested Wetlands:Cypress/Tupelo Swamps and other unique forested
wetlands

W3 Restore Scrub/Shrub Emergent Wetlands: including those areas isolated from the river except during high
water and those contiguous with embayments and island sloughs.

Aquatic Habitat Opportunities

Al Restore backwaters (Including sloughs, embayments, oxbows, bayous, etc.).

A2 Restore riverine submerged and emergent aquatic vegetation

A3 Restore and protect sand and gravel bars.

A4 Protect tailwaters and provide structures to provide refuge for fish.

A5 Create and protect fish and mussel refuges in pools (deep water, slow velocity, soft substrate)

A6 Restore and protect aquatic habitat (Side Channel/Back Channel Habitat)

Other

0-1 Restore other habitats(e.g., canebrakes, river bluffs mussel beds, etc.)

Ohio River Ecosystem Restoration Program -Appendix H - Example Ecosystem Restoration Project 15



APPENDIX D Micro Computer-Aided Cost Engineering System (MCACES)

Ohio River Ecosystem Restoration Program -Appendix H - Example Ecosystem Restoration Project
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Thu 13 Jul 2000 U S. Arny Corps of Engineers TI ME 10: 40: 52
Eff. Date 06/20/00 PRQIECT W/- 040: Hanni bal Dam - Chio River Minstem
Ef fective Pricing Date: QOctober 2000 TI TLE PAGE 1

Hanni bal Dam
Chio River Minstem
Ecosyst em Restorati on Project

Sanpl e Feasibility Cost Estinate

Desi gned By: Parsons Engi neering Science, Inc
Esti mat ed By:

Prepared By: Parsons Engi neeri ng/ CELRL- ED- MC
CELRL- ED-MC PCC: M Lockard
Preparation Date: 06/20/00
Ef fective Date of Pricing: 06/20/00
Est Construction Tinme: 180 Days

Sal es Tax: 0. 00%

This report is not copyrighted, but the information
contai ned herein is For Oficial Use Only.



LABCOR | D: FTCAMP

EQUI P I D: NAT97A

MCACES GOLD EDI TI ON
Conposer GOLD Software Copyright (c) 1985-1994
by Buil di ng Systems Design, Inc.

Rel ease 5. 30A

Currency in DOLLARS

CREW | D: NAT99A

UPB | D: UP99EA



Thu 13 Jul 2000
Eff. Date 06/20/00
DETAI LED ESTI MATE

PRQIECT W/- 040:

U S. Arny Corps of Engineers

TI ME 10: 40: 52

DETAI L PAGE

1

Hanni bal Dam Tai | wat er Revet

Lands and Damages

Habitat & Feeding Facilities

Mobi |i zati on

Dr edge 2.00
Bul | Dozer 2.00
Vi brating Roller 2.00
O f shore Revet nent Equi pren 1.00
t
Mobi |i zation

Dr edgi ng

AUGERHD MJUDCAT, 8"
E DA

DI SCHARG 219. 00

Qut si de Laborer 438. 00
Qut si de Equi p. Op. Medium 219. 00
Dr edgi ng 13140

Ceot ube Levee

Bul k Site Exc & Shaping, Sm 600. 00
Area

Smal | Dozer

Ceot ubes 3.00
Material cost is for

45' Circunf erence CGeotubes at
200' | ong.

Q her cost is for unloading and
position into place and ot her

m sc costs associated with tube
handl i ng.

LS
LS
LS
LS

HR

HR
HR

CY

CY

MLOELOO7

X- LABORER
X- EQOPRMED

CODTA

Hanni bal Dam - Chio River Miinstem
Ef fective Pricing Date: QOctober 2000
06. West Virginia

OUTPUT LABOR EQUI PMNT MATERI AL
0 0 0
0.53 5, 800 8, 700 0
6. 00 59 304 0
6. 00 59 304 0
1.00 0 0 0
5,918 9, 308 0
0. 00 0 10, 303 0
0. 00 9, 990 0 0
0. 00 4,435 0 0
14, 425 10, 303 0
46. 88 2,140 231 0
0. 00 0 0 78

600

14, 500
363
363

20, 000

7250.
181.
181.

00
50
50

20000

47.

22.
20.

226.

04

81
25

. 88

.95

00



CGeot ube Levee 3.00 EA 2,140 231 78 600 3,048 1016. 16

O fshore Revetment (G oup of 5)

EXCAVATI ON
HYD EXCAV, CRWR 2.50 CY B 9.54 HR H25BA004 1. 00 0 679 0 0 679  71.16
KT
Qutsi de Equip. Op. Medium 9.54 HR X-EQOPRVED  1.00 193 0 0 0 193 20.25
WORK FLOAT, MED DUTY, 30'X1  9.54 HR MLOMZOO3 1. 00 0 16 0 0 16  1.71
0' X3'
Qut si de Labor er 9.54 HR X- LABORER 1. 00 217 0 0 0 217 22.81

LABOR | D: FTCAMP EQUI P I D: NAT97A Currency in DOLLARS CREWID: NAT99A UPB ID: UP99EA



Thu 13 Jul 2000
Eff. Date 06/20/00
DETAI LED ESTI MATE

U S. Arny Corps of Engineers

TI ME 10: 40: 52

DETAI L PAGE

2

Hanni bal Dam Tai |l wat er Revet QUANTY
TUG BOAT, 150 TO 400 HP 9.54
Qut si de Equi p. Op. Medium 9.54
TUG BOAT, 500 TO 800 HP 9.54
Qut side Equi p. Op. Medium 9.54
WORK BARGE- S, MED DUTY, 60" X1 76. 29
6' X5'

Qut si de Laborer 9.54
Qut si de Laborer 9.54
EXCAVATI ON 1335. 00
ROCK
HYD EXCAV, CRWR, 2.50 CY B 26.04
KT
Qut si de Equi p. Op. Medium 26. 04
WORK FLOAT, MED DUTY, 30'X1 26. 04
0' X3'
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1.0 INTRODUCTION, PURPOSE AND NEED

This work presents an incremental analysis of the costs and benefits of the Ohio River ecosystem
restoration project WV40 — Hannibal Dam Tailwater Revetments, a feasibility level study associated
with a proposed ecosystem restoration program for the Ohio River. This study serves as an example
incremental analysis for various ecosystem components considered as part of the program. The
Corps has been involved in a large ecosystem restoration study of the Ohio River extending from
Cairo, lllinais, to Pittsburgh, Pennsylvania. The Louisville, Huntington, and Pittsburgh districts are
currently working with other Federal agencies and six states to develop an array of ecosystem
restoration projects.

The proposed Hannibal Dam Tailwater Revetments project is located in Wetzel County, West
Virginia, within the City of New Martinsville. The project site is immediately downstream (south)
from the Hannibal Locks and Dam in the Ohio River Willow Island Pool between Ohio River Mile
(ORM) 126.9 and 128.5 and is within the jurisdiction of the Huntington District, U.S. Army Corps of
Engineers (USACE).

The primary goals of the Hannibal Dam Tailwater Revetments project are to provide aquatic habitat
diversity downstream from Hannibal Dam, to provide winter velocity shelters for fishes in the Ohio
River, and to provide off-shore structures for recreational fishing. Altering the heterogeneous habitat
downstream from the dam would improve species diversity, facilitate a sustained fishery resource,
and improve the recreational fishery in the area. The principal elements of the Hannibal Dam
Tailwater Revetments project are the dredging of the mouth of a stream entering the Ohio River and
the creation of various sized off-shore revetment structures.

Three proposed alternatives, presented below, were designed to meet the principal goals of the
project.

2.0 PROPOSED ALTERNATIVES
2.1 No-Action

Under the No-Action Alternative, the aquatic habitat diversity presently downstream of Hannibal
Dam would remain unchanged. The coarse sand/gravel substrate would continue to provide a habitat
of limited complexity for fishes and benthic organisms. The lack of habitat diversity at this site
would limit the diversity of fishes and other aquatic organisms occurring within the vicinity of
recreational facilities just downstream of the dam. The mouth of Williams Run would remain at its
present status, filled with silt, coarse sand, and gravel.

2.2 Alternative 1. Dredge Williams Run

Under this alternative, the mouth of Williams Run, a stream entering the Ohio River, will be dredged
to provide a deepwater outlet for the City of New Martinsville stormwater system and enhance bank
fishing opportunities. The mouth of Williams Run has become completely filled with silt, coarse
sand, and gravel.



An estimated 13,140 cubic yards of silty-clay and sand material would be dredged to restore depths
of 8 feet in the embayment mouth. Bottom side slopes will be reshaped to a 3:1. A small auger head
dredge would be used, and the material would be pumped directly to the disposal site adjacent to the
embayment. A small geotube levee 190 feet in length would be constructed at the designated
disposal site for dewatering. Dewatered spoil material will be graded, reseeded with a mixture of
cool season grasses, and maintained as part of the park.

2.3 Alternative 2. Construct 200°x20° Off-Shore Revetments

Under this alternative, five boulder (rip-rap) revetments would be constructed in-stream, parallel to
the Ohio bank of the Ohio River. The off-shore revetments are rock structures designed to provide
velocity shelters for aquatic animals, especially fishes. The Ohio River channel downstream from
the Hannibal Dam has very little habitat diversity, primarily due to the high velocities associated with
a tailwater area. Since this area is below the dam, river currents limit the natural deposition of
structures such as snags. There is minimal bottom structure and habitat diversity in the location
where the off-shore revetments would be positioned. The banks are characterized by gravel and rip-
rap and the bottom substrates are composed primarily of small gravel and coarse sand. The creation
of the proposed off-shore revetments would provide a complex structure with a more diversified
submerged habitat. In addition to the added hard substrate, the altered bathymetry associated with
changes in water flow would also enhance habitat diversity.

Two of the revetments would be placed parallel/adjacent to the east bank of the Ohio River from the
handicap fishing pier downstream approximately 600 feet. Three additional off-shore revetments
would be placed near the restricted access buoy line. Each of the structures will be parallel to the
main channel and will be 200 feet long and 20 feet wide at the base of the structure. The side slopes
would be 1.5 to 1, and the structure would be toed into the sub-grade a minimum of two feet. The
size of the rock used will be uniformly graded limestone, with each rock weighing between 50 and
150 pounds. All rip-rap material would be shipped by barge to the project site. All costs for
shipping are included in the material costs. The proposed structures are anticipated to function as
designed. To ensure that navigation impacts do not occur, these structures will be evaluated by
numerical analysis or physical model testing during the preconstruction, engineering, and design
(PED) phase of the project.

The revetments will be constructed at various depths and at various distances from the shoreline to
maximize habitat heterogeneity. The off-shore revetments will provide habitat diversity, winter
velocity shelters for fishes, and hard structure for bank and boat fishermen.

2.4 Alternative 3. Construct 300’x25° Off-Shore Revetments

This alternative is similar to Alternative 2, except that the five revetments will measure 300 feet in
length and 25 feet in width at the base of the structure. Five boulder revetments would be
constructed in-stream, parallel to the Ohio bank of the Ohio River. Two of these structures would be
placed parallel/adjacent to the east bank of the Ohio River from the handicap fishing pier
downstream approximately 600 feet. Three additional off-shore revetments would be placed near the
restricted access buoy line. Each of the structures will be parallel to the main channel and will be
300 feet long and 25 feet wide at the base of the structure. The side slopes would be 1.5 to 1, and the
structure would be toed into the sub-grade a minimum of two feet. The size of the rock used will be



uniformly graded limestone, with each rock weighing between 50 and 150 pounds. The proposed
structures are anticipated to function as designed. To ensure that navigation impacts do not occur,
these structures will be evaluated by numerical analysis or physical model testing during the
preconstruction, engineering, and design (PED) phase of the project.

The revetments will be constructed at various depths and at various distances from the shoreline to
maximize habitat heterogeneity. The creation of the proposed off-shore revetments would provide a
more complex submerged habitat. In addition to the added hard substrate, the altered water flow
would also enhance habitat diversity, winter velocity shelters for fishes, and hard structure for bank
and boat fishermen.

3.0 COST ANALYSIS
3.1 Introduction

This section presents the findings of a cost effectiveness and incremental cost analysis of No-Action,
the three alternatives, and various combinations of the alternatives under consideration. These cost
analyses are not intended to determine the best alternative or combination of alternatives, but rather
are intended to provide decision-makers with a comparison of alternatives that produce different
levels of environmental outputs and to assist in selecting the alternative that best satisfies project
objectives. The analyses are intended to improve the quality of decision-making when considering
alternative plans.

The cost effectiveness and incremental cost analysis was conducted in accordance with guidelines
contained in EC 1105-2-206, entitled Project Modification for Improvement of the Environment,
which is the same guidance as EC 1105-2-210, dated June 1, 1995, entitled Ecosystem Restoration in
the Civil Works Program; EC 1105-2-214, dated October 3, 1998, entitled Project Modifications for
Improvement and Aquatic Ecosystem Restoration; and Institute for Water Resources report
Evaluation of Environmental Investments Procedures Manual Interim: Cost Effectiveness and
Incremental Cost Analyses, dated May 1995 (IWR Report 95-R-1).

The Institute for Water Resources (IWR) has developed IWR-PLAN Decision Support Software to
assist with the formulation and comparison of alternative plans of environmental restoration projects.
IWR-PLAN assists in plan formulation by combining solutions to planning problems and calculating
the additive effects of each alternative or combination of alternatives. When developing a
combination of alternatives, IWR-PLAN includes each alternative in the combination, assigning
either an action or no-action status to each. For instance, when evaluating a project with three
alternatives, IWR-PLAN calculates total environmental output for implementing Alternative 1 as the
output associated with implementing Alternative 1 plus the output (if any) associated with no-action
under alternatives 2 and 3.

IWR-PLAN assists in plan formulation and comparison of alternatives by conducting cost
effectiveness and incremental cost analyses. IWR-PLAN was used in conducting the cost
effectiveness and incremental cost analyses for the Hannibal Dam Tailwater Revetments Project.

As the name indicates, cost effectiveness analysis is a method for comparing alternative plans that
produce environmental outputs and determining which plan can produce the largest quantity of



output for a given cost or produce the same or greater quantity of output for less cost. Cost
effectiveness analysis determines if: (1) the same environmental output level could be produced by
another plan at less cost; (2) a larger environmental output level could be produced at the same cost;
or (3) a larger environmental output level could be produced at less cost. For instance, if two
alternatives produce the same amount of environmental outputs, the alternative with the lowest cost
is considered cost effective. Likewise, if the costs of two alternatives are equal, but one produces
more outputs than the other, the one producing the higher level of outputs would be the cost effective
alternative. Also, an alternative that costs less and produces higher levels of output is considered to
be cost effective compared to higher cost alternatives producing lower levels of output.

Incremental cost analysis builds on the findings of the cost effectiveness analysis. This is
accomplished by comparing the increase in costs to the increase in outputs that are associated with
advancing from one output level (one cost effective alternative) to the next higher output level
(another cost effective alternative).

3.2 Cost Estimates of Alternatives

To conduct cost effectiveness and incremental cost analyses, the total cost of implementing each
alternative must be estimated and stated on an average annual basis. Preliminary cost estimates for
alternatives presented in the feasibility report were obtained from the Microcomputer Aided Cost
Estimating System (MCACES) cost estimates developed as part of the feasibility report and
additional cost elements (real estate, plans and specifications, and supervision and administration
during construction). Cost estimates for alternatives developed as part of this analysis were based on
MCACES per-unit costs presented in the feasibility report and calculated quantities.

3.2.1. Alternative 1. Dredge Williams Run. The total estimated cost associated with
implementing Alternative 1 is $69,876 (Table 3-1). Activities included in these costs are equipment
mobilization, dredging approximately 13,140 cubic yards of material at the mouth of Williams Run,
and construction of a geotube levee around the disposal site. Also included in the costs are
contingencies, real estate costs, plans and specifications, supervision and administration during
construction, and interest during construction. Interest during construction is based on the federal
discount rate of 6.625 percent and a construction schedule of 33 days.

3.2.2 Alternative 2. Construct 200°x20* Off-Shore Revetments. The total estimated cost of
Alternative 2 is $231,187 (Table 3-2). Activities included in these costs are equipment mobilization,
riverbed evacuation, and placement of the rock revetments. Also included in the costs are
contingencies, real estate costs, plans and specifications, supervision and administration during
construction, and interest during construction. Interest during construction is based on the federal
discount rate of 6.625 percent and a construction schedule of 42 days.



Table 3-1. Hannibal Dam Tailwater Revetments Project,
Alternative 1, Dredge Williams Run, Cost Estimate

Item Costs
Dredging Costs
Mobilization $15,226
Dredging $24,726
Geotube Levee $3,048
Contingencies $3,010
Real Estate Costs $12,825
Plans and Specifications $6,515
S & A During Construction $4,316
Cost Subtotal $69,667
Interest During Construction $209
Gross Investment $69,876

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

Table 3-2. Hannibal Dam Tailwater Revetments Project,
Alternative 2, Construct 200°x20’ Off-Shore Revetments, Cost Estimate

Item Costs
Off-Shore Revetment Costs
Mobilization $20,000
Excavation $3,190
Rock $144,979
Contingencies $11,772
Real Estate Costs $8,000
Plans and Specifications $25,485
S & A During Construction $16,884
Cost Subtotal $230,309
Interest During Construction $878
Gross Investment $231,187

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.3 Alternative 3. Construct 300°x25” Off-Shore Revetments. The total estimated cost of
implementing Alternative 3 is $396,839 (Table 3-3). Activities included in these costs are
equipment mobilization, riverbed excavation, and placement of rock revetments. Other included
costs are contingencies, real estate costs, plans and specifications, supervision and administration
during construction, and interest during construction. Interest during construction is based on the
federal discount rate of 6.625 percent and a construction schedule of 79 days.



Table 3-3. Hannibal Dam Tailwater Revetments Project,
Alternative 3, Construct 300°x25” Off-Shore Revetments, Cost Estimate

Item Costs
Off-Shore Revetment Costs
Mobilization $20,000
Excavation $6,106
Rock $294,934
Contingencies $22,473
Real Estate Costs $8,000
Plans and Specifications $25,500
S & A During Construction $17,000
Cost Subtotal $394,014
Interest During Construction $2,825
Gross Investment $396,839

Sources. Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.3 Average Annual Cost

Table 3-4 presents a summary of the cost estimates for the three alternatives. The average annual
cost of implementing each alternative, assuming a 50-year project life and a federal discount rate of
6.625 percent, is also presented. The average annual cost is the annual amount required to amortize
the present value of project costs over the life of the project. It is equivalent to the annual payment
needed to finance the project over 50 years at 6.625 percent interest.

Table 3-4. Hannibal Dam Tailwater Revetments Project,
Summary of Construction and O & M Costs for Each Alternative

Item Alternative 1 Alternative 2 Alternative 3
Gross Investment $69,876 $231,187 $396,839
Annualized Gross Investment Cost $4,824 $15,962 $27,399
Annualized O&M Costs $14,594 $5,458 $11,101
Total Annualized Costs $19,418 $21,420 $38,500

Sources: Ohio River Mainstream Ecosystem Restoration Project - Feasibility Report;
Louisville District, USACE; and G.E.C., Inc.



The average annual cost of Alternative 1, Dredge Williams Run, is $19,418. This includes an
average annual cost of gross investment of $4,824 and average annual operation and maintenance
costs of $14,594. The operation and maintenance costs are based on costs of $83,300 expected to be
incurred every 5 years during the life of the project. These costs are discounted to their net present
value, then amortized over the life of the project.

The average annual cost of Alternative 2, Construct 200°x20” Off-Shore Revetments, is $21,420.
This includes an average annual cost of gross investment of $15,962 and average annual operation
and maintenance costs of $5,458. The operation and maintenance costs are based on costs of
$74,084 expected to be incurred every 10 years during the life of the project. These costs are
discounted to their net present value, then amortized over the life of the project.

The average annual cost of Alternative 3, Construct 300°x25” Off-Shore Revetments, is $38,500.
This includes an average annual cost of gross investment of $27,399 and average annual operation
and maintenance costs of $11,101. The operation and maintenance costs are based on costs of
$150,700 expected to be incurred every 10 years during the life of the project. These costs are
discounted to their net present value, then amortized over the life of the project.

3.4 Environmental Benefits

Environmental impacts associated with no-action and each alternative were measured in habitat
acres. Because of resource and time constraints, field surveys could not be conducted to define the
impact of each alternative. Therefore, environmental impacts were estimated using information
provided in the feasibility report. Extensive field surveys would be required to more accurately
quantify the environmental impacts of each alternative.

3.4.1. Alternative 1. Dredge Williams Run.

The mouth of Williams Run has become filled with silt, coarse sand, and gravel. The proposed
action is to dredge the mouth of the creek to a depth of eight feet, which would provide a deepwater
outlet for the City of New Martinsville stormwater system. This action would improve bank-fishing
opportunities for anglers and enhance habitat diversity downstream of the dam by creating
approximately one acre of deepwater habitat.

3.4.2. Alternative 2. Construct 200°x20" Off-Shore Revetments.

The riverbed below the Hannibal Dam has very little submerged structure available to aquatic
organisms due to the high velocities associated with the tailwaters of the dam. The proposed project
calls for the construction of two revetments along the left-descending bank of the river and three
additional revetments within the river channel near the restricted access buoy line and parallel to the
river channel. These structures would enhance habitat diversity in the vicinity of the structures by
adding a hard substrate and altering the water flow patterns in the river. The structures would
provide approximately 0.5 acre of submerged hard substrate that would be used as velocity shelters
and escape cover for a variety of fishes and invertebrates. Estimates of habitat acres created by the
rock revetments are based on the total amount of surface area of all of the revetments. The
enhancement of habitat diversity cannot be quantified without a more detailed analysis. By adding



complexity to the aquatic habitat, these structures would also enhance the recreational fishery within
the area.

3.4.3 Alternative 3. Construct 300°x25” Off-Shore Revetments.

This alternative proposes the same type of action as Alternative 2 except with large revetments. Each
of the revetments will be 25 feet wide and 300 feet long. These larger revetments will provide
approximately 0.19 acre per revetment compared to 0.1 acre per revetment under Alternative 2. The
total submerged hard substrate provided by this alternative is approximately 0.95 acre. Estimates of
habitat acres created by the rock revetments are based on the total amount of surface area of all of the
revetments. The placement of these structures would also improve habitat diversity through adding
hard substrates and altering water flows in the areas surrounding the structures. However, this
habitat cannot be quantified without a detailed analysis of the site.

3.4.4 Summary of Environmental Benefits

Alternative 1, Dredge Williams Run, results in an average annual increase of 1.0 acre of habitat.
Implementing Alternative 2, Construct 200°x20” Off-Shore Revetments, results in an average annual
increase of 0.5 acre of habitat. Implementing Alternative 3, Construct 300°x25” Off-Shore
Revetments, results in an average annual increase of 0.95 acre of habitat. No-Action for all three
alternatives results in no significant environmental impacts.

3.5 Relationship Among Alternatives

Alternative 1 can be effectively combined with Alternative 2 or Alternative 3. However,
alternatives 2 and 3 cannot be combined with each other. Alternatives 2 and 3 are variations of the
size of rock revetments to be placed in the Ohio River; therefore, only one of these alternatives can
be implemented. The costs and environmental outputs of the alternatives that can be combined are
additive. IWR-PLAN requires that each alternative be assigned costs and outputs associated with
both implementing and not implementing the alternative. The cost for not implementing an
alternative (No-Action) is $0. The environmental outputs associated with not implementing an
alternative (No-Action) are the quantity of habitat that would be impacted (lost) over the life of the
project if the alternative is not implemented. These values are calculated in terms of average annual
impacts, which are the cumulative number of acres impacted each year by the project divided by 50,
the number of years the project will exist. The No-Action outputs are entered into IWR-PLAN as
negative values (lost habitat).

The cost of implementing each alternative is stated in average annual costs and includes construction
costs and operation and maintenance costs. The environmental outputs associated with implementing
each alternative are calculated as the quantity of habitat created by the alternative and the quantity of
habitat protected from loss if the alternative were not implemented (the No-Action impacts).

Because of the method that IWR-PLAN uses to combine alternatives to derive the various
combinations of alternatives, the impacts associated with implementing the alternative must be
entered into the program as net impacts. Net impacts for each alternative are calculated as the
impacts associated with implementing the alternative minus the No-Action impacts.



When developing the combination of alternatives, IWR-PLAN includes each alternative in the
combination and assigns either an action or No-Action status to each. For instance, the IWR-PLAN
derived output from implementing the combination of alternatives 1 and 3 is actually calculated as
the combination of the net impacts of the action of Alternative 1 (1.0 acre) and Alternative 3

(0.95 acre) and the no-action impact of Alternative 2 (0 acres), resulting in a combined impact of
1.95 acres.

Including No-Action, a total of six actual combinations of alternatives exist.
3.6 Cost Effectiveness Analysis

Cost effectiveness analysis is intended to illustrate which alternatives can produce the same amount
of environmental output for less costs or a larger quantity of output for the same or less cost.

Table 3-5 presents the average annual cost, annual environmental outputs, and average cost per
output for each combination of alternatives. The cost-effective combinations are: No-Action;
Alternative 1; and the combinations of alternatives 1 and 2 and alternatives 1 and 3. These
combinations are presented in bold type in Table 3-5.

Table 3-5. Hannibal Dam Tailwater Revetments Project,
Cost Effectiveness Analysis

Outputs Costs Average Cost

Alternative (Acres) ($1,000) ($/Acres)
No Action 0.00 0.00 0
Alternative 1 1.00 19.42 19,420
Alternative 2 0.50 21.42 42,840
Alternative 3 0.95 38.50 40,526
Alternatives 1 and 2 1.50 40.84 27,227
Alternatives 1 and 3 1.95 57.92 29,703

Source: G.E.C., Inc.

3.7 Incremental Cost Analysis

Incremental cost analysis illustrates the increase in costs associated with advancing from one output
level to the next higher output level. Table 3-6 presents the average annual cost, the annual
environmental output, the average cost of output, the incremental output, and the total and per unit
incremental cost of the “best buy” alternatives.

Alternative 1 and the combination of alternative 1 and 3 are considered “best buy” alternatives, or the
alternatives that would generate the most output for any additional money expended. The average
cost per habitat acre for Alternative 1 is $19,420, which is also the incremental cost per acre. A total
of 1.0 beneficial habitat acre is produced under this alternative. The total annual incremental cost,
the increase in costs from No-Action, is $19,420.



Table 3-6. Hannibal Dam Tailwater Revetments Project,
Incremental Cost Analysis of Increasing Output from the No-Action Alternative
for the “Best Buy” Alternatives

Average Incremental  Incremental  Incremental
Outputs Costs Cost Cost Output Cost Per
Alternative (Acres) ($1,000) ($/Acres) ($1,000) (Acres) Output ($)
Alternative 1 1.0 19.42 19,420 19.42 1.0 19,420
Alternatives 1 and 3 1.95 57.92 29,703 38.50 0.95 40,526

Source: G.E.C., Inc.

The combination of alternatives 1 and 3 produces 1.95 beneficial habitat acres at an annual average
cost of $29,703, resulting in an average cost of $57,920 per habitat acre. When compared to
Alternative 1, the annual incremental cost of this combination is $38,500, and the incremental output
is 0.95 beneficial habitat acres, yielding a per unit incremental cost of $40,526.

Alternative 1 generates 1.0 acre of habitat at a cost of $19,420. In order to generate more than 1.0
acre of habitat, the cost-effective combinations of alternatives 1 and 2 or alternatives 1 and 3 must be
implemented. The combination of alternatives 1 and 2 produces a total of 1.5 acres, or 0.5 acres
more than Alternative 1, at a total cost of $40,840, or $21,420 more than Alternative 1. This equates
to a cost of $42,840 ($21,420/0.5) per additional acre of output over the 1.0 acre produced under
Alternative 1. The combination of alternatives 1 and 3 produces a total of 1.95 acres, or 0.95 acres
more than Alternative 1, at a total cost of $57,920, or $38,500 more than Alternative 1. This equates
to a cost of $40,526 ($38,500/0.95) per additional acre of output over the 1.0 acre produced under
Alternative 1. Therefore, if decision-makers desire to produce more than the 1.0 acre generated
under Alternative 1, the combination of alternatives 1 and 3 produces more output at a lower per unit
cost, making it a “better buy” than the combination of alternatives 1 and 2. For this reason,
Alternative 1 and the combination of alternatives 1 and 3 are considered “best buy” plans.

4.0 SUMMARY AND CONCLUSION

This report presents an incremental analysis of the Hannibal Dam Tailwater Revetments Project,
which is associated with a proposed ecosystem restoration program for the Ohio River. The Hannibal
Dam Tailwater Revetments Project is in Wetzel County, within the City of New Martinsville, West
Virginia, immediately downstream from the Hannibal Locks and Dam on the Ohio River. The
primary goals of the Hannibal Dam Tailwater Revetments project are to provide aquatic habitat
diversity downstream from Hannibal Dam, to provide winter velocity shelters for fishes in the Ohio
River, and to provide off-shore structures for recreational fishing. The principal elements of the
Hannibal Dam Tailwater Revetments project are the dredging of the mouth of a stream entering the
Ohio River and the creation of various sized off-shore revetment structures. Three alternatives were
evaluated as part of the project and include: Alternative 1, Dredge Williams Run; Alternative 2,
Construct 200°x20° Off-Shore Revetments; and Alternative 3, Construct 300°x25” Off-Shore
Revetments.

Under Alternative 1, Dredge Williams Run, the mouth of Williams Run will be dredged to a depth of
eight feet. This alternative will provide a deepwater outlet for the City of New Martinsville
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stormwater system and enhance bank fishing. Under Alternative 2, Construct 200°x20* Off-Shore
Revetments, five boulder revetments approximately 200 feet in length will be constructed at various
depths and distances from the shoreline. These revetments are intended to provide habitat diversity,
winter velocity shelters for fish, and hard structure for bank and boat fishermen. Under

Alternative 3, Construct 300°x25* Off-Shore Revetments, five boulder revetments approximately 300
feet in length and 25 feet in width would be constructed at various depths and distances from the
shoreline. These revetments are intended to provide habitat diversity, winter velocity shelters for
fish, and hard structure for bank and boat fishermen.

The following subsections provide a summary of impacts, as well as the cost effectiveness analysis.
4.1 Environmental Benefits

4.1.1. Alternative 1. Dredge Williams Run. Dredging the mouth of Williams Run will provide a
deep water outlet for the City of New Martinsville stormwater system and enhance bank fishing. If
this alternative is implemented, 1.0 acre of aquatic habitat will be created. There will be no direct
loss of habitat for no-action under this alternative.

4.1.2. Alternative 2. Construct 200°x20” Off-Shore Revetments. Constructing five off-shore
revetments in the Ohio River will provide habitat diversity, winter velocity shelters for fish, and hard
structure for bank and boat fishermen. If this alternative is implemented, 0.5 acre of hard substrate
aquatic habitat will be created. There will be no direct loss of habitat for no-action under this
alternative.

4.1.3 Alternative 3. Construct 300°x25” Off-Shore Revetments. Constructing five large off-
shore revetments in the Ohio River will provide habitat diversity, winter velocity shelters for fish,
and hard structure for bank and boat fishermen. If this alternative is implemented, 0.95 acre of hard
substrate aquatic habitat will be created. There will be no direct loss of habitat for no-action under
this alternative.

4.2 Cost Effectiveness and Incremental Cost Analysis

Cost effectiveness and incremental cost analyses were conducted for the combination of alternatives
in order to provide decision-makers with information to choose the combination of alternatives that
best satisfy project objectives. The environmental output of the alternatives were measured in habitat
acres. Cost effectiveness analysis compares alternative plans that produce environmental outputs and
determines which plan produces the largest quantity of output for a given cost, or produce the same
or greater quantity of output for less cost. The cost-effective alternatives and combination of
alternatives are: No-Action; Alternative 1; and the combinations of alternatives 1 and 2 and
alternatives 1 and 3.

Incremental cost analysis compares the increase in costs (of cost-effective alternatives) of advancing
from one output level to the next higher level of output. The resulting “best buy” alternatives are
Alternative 1 and the combination of alternatives 1 and 3. The average cost per habitat acre for
Alternative 1 is $19,420, which is also the incremental cost per acre. A total of 1.0 beneficial habitat
acre is produced under this combination. The total annual incremental cost, the increase in costs
from No-Action, is $19,420. The combination of alternatives 1 and 3 produces 1.95 beneficial habitat
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acres at an average cost of $29,703 per habitat acre. When compared to Alternative 1, the annual
incremental cost of this combination is $38,500 and the incremental output is 0.95 beneficial habitat
acre, yielding a per unit incremental cost of $40,526.

12



	EXHIBITS H1-H4.   See OTHER files  (not here)
	EXHIBIT H-5. HANNIBAL DAM TAILWATER REVETMENTS, WV
	Cost Estimate
	Incremental Analysis

	EXHIBIT H6.   See OTHER file  (not here)

